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Monmouth    William  H.  Reid 
Morris  John  C.  Welsh 

James  E.  Otis 
Isaac  A.  Serven 
Charles  R.  Hires 
Joseph  Larocque 
R.  V.  Armstrong 
John  Z.  Hatfield 
James  I.  Cooke 


Ocean 

Passaic 

Salem 

Somerset 

Sussex 

L'nion 

Warren 


Address 
New  Bruns'k 

Tennent 

Ger'n  Valley 

Tuckerton 

Clifton 

Salem 

Bernardsville 

Augusta 

Scotch  Plains 

Delaware 


t Frank  App,  Ph.D Agronomist 

George  W.  Musgrave.  M.Sc, 

Associate  Agronomist 
Allen  G.  Waller,  M.Sc, 

Specialist  in  Farm  Management  Research 

Leveritt   R.   Iane Farm   Manager 

Frank  G.  Helyar,  B.Sc. Animal  Husbandman 
William  C.  Skelley,  B.Sc, 

Assistant  Animal  Husbandman 

Thurlow  C.  Nelson,  Ph.D Biologist 

Charles  S.  Cathcart,  M.Sc Chemist 

Leo  J.  Fane,uf,  B.Sc.  . .  .Assistant  Chemist 

L.  R.  Smith,  B.Sc. Assistant  Chemist 

Ralph  L.  Willis,  B.Sc.  .Assistant  Chemist 

Archie  C.  Wark Assistant  Chemist 

Frank  S.  Beckwith,  B.Sc, 

Fertilizer  and  Feed  Sampler 
Noyes  S.  Pdrrington,  Sampler  and  Assistant 
Harry  C.  McLean,  Ph.D., 

Soil  Bacteriologist 
William  M.  Regan,  A.M.. Dairy  Husbandman 
Forrest  C.  Button,  B.Sc, 

Assistant  Dairy  Husbandman 
S.  W.  Mead,  A.M.  .Asst.  Dairy  Husbandman 

John  Donker Head  Dairyman 

Walter  R.  Robbers, 

Superintendent  of  Advanced  Registry 
Thomas  J.  Headleb,  Ph.D. ..  .Entomologist 
Chas.  S.  Beckwith,  B.Sc, 

Assistant  Entomologist 

Wilbur   M.   Walden Asst.  Entomologist 

M.    A.    Blake,   B.Sc Horticulturist 

Arthur  J.  Farley,  B.Sc Pomologist 

Henry  B.  Seaver,  A.B., 

Assistant  in  Pomology 


Associate  Pomolosrist 
Charles  II.  Connors,  B.Sc, 

AssistRnt  in  Experimental  Horticulture 
Clarence  H.  Steelman  ..  Orchard  Foreman 
Lyman  G.  Scheumekhoux,  B.Sc. 

„    ^  ^  Oiericulturist 

H.  Gordon  Bailey, 

Foreman,  Vegptable  Gardening 
Frederick  W.  Jackson,  B.Sc, 
rx     ,    ^      Assistant  In  Vegetable  Gardening 

II.  M.  Btekart Florist 

Harry  R.  Lewis,  M.Agr., 

„,  _  Poultry  Husbandman 

WiLLARD  C.  Thompson,  B.Sc, 

Assistant  Poultry  Husbandman 
George  H.  Pound.  B.Sc, 

Assistant  in  Poultry  Research 
William  P.  Thorpe^  Jr.,  B.Sc, 

Assistant  In  Poultry  Research 

Morris  Siegel Poultry  Foreman 

William  H.  Martin,  Ph.D.. 

Associate  Plant  Pathologist 
Robert  F.  Poole,  M.Sc, 

Assistant  Plant  Pathologist 
Jessie  G.  Fiske,  M.Sc, Acting  Seed  Analyst 

A.  T.  Perkins,  B.Sc Asst.  Seed  Analyst 

Dorothy  Silbert,  A.B..Asst.  Seed  Analyst 

Carl  R.  Woodward.  A.M Editor 

Ingrid  C.  Nelson,  A.B Assistant  Editor 

George  A.  Osborn,  B.Sc Librarian 

Hazel  H.  Moran Assistant  Librarian 


AGRICULTURAL  COLLEGE   STATION.  ESTABLISHED  18S8 
BOARD  OF  CONTROL 

The  Board  of  Trustees  of  Rutgers  College  In  New  Jersey 
EXECUTIVE   COMMITTEE  OF  THE  BOARD 

W.  II.  S.  DEMAREST.  D.D..  President  of  Rutgers  College.  Chairman.  .New  Brunswick 

W^ILLIAM  H.   LEUPP New  Brunswick 

JAMES  NEILSON New  Brunswick 

WILLIAM  S.  MYERS New  York  City 

JOSEPH  S.  FRELINGHUYSEN Rarltan 

STAFF 

JACOB  G.  LIPMAN,  Ph.D Director 

HENRY  P.  SCHNBEWEISS,  A.B Chief  Clerk 


John  W.  Shive,  Ph.D... Plant  Physiologist 
Steich  Wakabayashi,  B.Sc, 

Research  Assistant  in  Plant  Physiology 

Thomas  J.  Headlee.  Ph.D Entomologist 

Alvah  Peterson,  Ph.D.. Asst.  Entomolosrist 
Augusta  E.  Meske,  Stenographer  and  Clerk 
Melville  T.  Cook,  Ph.D.  .Plant  Pathologist 
G.  W.  Fant,  B.Sc, 

Research  Assistant  in  Plant  Pathology 
W.  D.  MooBB,  B.Sc, 

Research  Assistant  in  Plant  Pathology 


Jacob  G.  Lipman.  Ph.D., 

Soil  Chemist  and  Bacteriologist 
Augustine  W.  Blair,  A.M.. 

Associate  Soil  Chemist 

A.  L.  Prince.  A.B Assistant  Chemist 

Selma?i  a.  Waksman,  Ph.D., 

Microbiologist,   Soil  Research 
Jacob  Joffe,  B.Sc. 

Research  Assistant  In  Soils 
Walter  M.  Desus, 

Field  and  Laboratory  Asst. 


•Staff  list  revised  to  June  30,  1921. 


fOn  leave  of  absence. 
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:NEW  JERSEY  STATE  AGRICULTUEAL  EXPERIMENT  STATION 

DEPARTMENT  OF  AGRICULTURAL  EXTENSION 

ORGANIZED  1912 

AND 

NEW  JERSEY  STATE  AGRICULTURAL  COLLEGE 

DIVISION  OF  EXTENSION  IN  AGRICULTURE  AND  HOME  ECONOMICS 

ORGANIZED  1914 


I>juis  A.  Clinton,  M.Sc,  Director. 

WiLLARD  H.  Allen,  B.Sc,  Specialist,  Poul- 
try Husbandry. 

Mrs.  Frank  App,  State  Home  Demonstra- 
tion Leader. 

Herbert  R.  Cox,  M.S.A.,  Specialist,  Soil 
Fertility  and  Agronomy. 

Mrs.  Catharine  Griebel,  Specialist,  Sew- 
ing. 

Elsie  R.  Horne,  Assistant  State  Club 
Leader. 

Arthur  M.  Hulbert,  State  Leader  of  Boys' 
and  Girls'  Club  Work. 

Ethel  Jones,  M.A.,  Assistant  State  Club 
leader. 

Mark  H.  Keeney,  M.Sc,  Specialist,  Dairy- 
ing. 


William  F.  Knowles,  A.B.,  Assistant  State 
Leader  of  Farm  Demonstration. 

A.  Freeman  Mason,  M.Sc,  Specialist  in 
Fruit  Growing. 

INGRID  C.  Nelson,  A.B.,  Assistant  Editor. 

Charles  H.  Nissley,  B.Sc,  Specialist,  Vege- 
table Growing. 

Irving  L.  Owen,  B.Sc,  State  Superintendent 
and  State  Leader  of  Farm  Demonstra- 
tion. 

Florence  Powdermakeb,  Ph.D.,  Specialist, 
Nutrition. 

Stanley  B.  Roberts,  Specialist,  Dairying. 

Carl  R.  Woodward,  A.M.,  Editor. 


COUNTY  EXTENSION  WORKERS 
County  Agrents 


County.  "Name. 

Atlantic — Arthur  R.  Eldrbd,  B.Sc 
Bergen — W.  Raymond  Stone. 
Burlington — Frank  B.  Cross,  B.Sc. 
Camden — Samuel  F.  Foster,  B.Sc. 
Cape  May — Jambs  A.  Stackhouse,  B.Sc 
Cumberland — M.  Robert  Trimnell,  B.Sc 
Essex — Irvin  T.  Francis,  A.B. 
Gloucester — Louis  A.  Cooley,  B.Sc. 
Mercer — William  S.  Barnhart,  B.Sc. 


County.  Name. 

Middlesex — OrLey  G.  Bowen,  B.Sc 
Monmouth-i-ELLWooD   Douglass. 
Morris — Bertbn  E.  Ely,  B.Sc. 
Ocean — Ernest  H.  Waite,  B.Sc 
Passaic — Harold  E.  Wettyen,  B.Sc. 
Salem — John  C.  Crissey^  B.Sc. 
Somerset — Harry  C.  Haines. 
Sussex — F.  Leon  Brown,  B.Sc. 
Warren — William  A.  Houston. 


Home  Demonstration  Agents 


County.  Name. 

Bergen — Carolyn  F.  Wetzel. 
Essex — Eugenie  B.  Huckbl. 
Mercer — Mrs.  Edith  R.  Dilts,  B.Sc. 
Middlesex — Frances  Whitcomb.   B.Sc. 
Monmouth — Helen  G.  Bishop,  B.Sc. 


County.  Name. 

Morris — Marian  Buttebs,  B.Sc 

Passaic  — Margaret  H.  Hartnett,  B.Sc. 

Sussex — Marjory  Eells,  B.Sc. 

City  of  Paterson — Mrs.  Cecilia  Brogan, 


Connty  Club  Agents 


County.  Name. 

Burlington — C.  A.  Thompson,  B.Sc 
Cumberland — Frank  V.  D.  Cortelyou,  B.Sc. 
Mercer — Joseph  B.  Turpin,  B.Sc. 
Middlesex — Carl  B.  Bender,  B.Sc 
Monmouth — James  A.  Harter,  B.Sc 


•On  part  time. 


County.  Name. 

Morris — Harold  S.  Ward,  B.Sc. 
Ocean — Bertrice  Farrell,  B.Sc 
Salem — *S.  T.  Wheat.  B.Sc. 
Warren — Howard  Mason,  B.Sc. 
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Letters  of  Transmittal 


To  His  Excellency^  Edward  /.  Edwards,  Governor  of  the  State  of 
New  Jersey: 

Sir — I  have  the  honor  to  submit  herewith  the  Forty-second  Annual 
Report  of  the  New  Jersey  State  Agricultural  Experiment  Station,  as 
required  by  the  law  establishing  the  Station,  which  was  approved 
March  10,  1880,  and  which  is  chapter  106  of  the  laws  of  that  year. 

James  Neilson, 

President. 
New  Brunswick,  N.  J,,  July  31,  1921. 


To  His  Excellency i  Edward  L  Edwards,  Governor  of  the  State  of 
New  Jersey: 

Sir — In  compliance  with  an  act  of  Congress,  approved  March  2, 
1887,  and  with  an  act  of  the  Legislature  of  this  State,  approved 
March  5,  1888,  I  beg  leave  to  submit,  on  behalf  of  the  Trustees  of 
Rutgers  College  in  New  Jersey,  maintaining  Eutgers  Scientific 
School,  the  New  Jersey  State  College,  for  the  benefit  of  Agriculture 
and  Mechanic  Arts,  the  Thirty-fourth  Annual  Report  of  the  opera- 
tions of  the  Department  of  the  College  which  has  been  organized  in 
accordance  with  said  act  of  Congress,  and  is  known  as  "The  State 
Agricultural  College  Experiment  Station." 

W.  H.  S.  Demarest, 

President. 
New  Brunswick,  N.  J.,  July  31,  1921. 
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Treasurer's  Report 


Irving    E,    Qiuukeiiho.<>'\   in   account   witli    the   Xew  Jersey    State 
Agiicnltiiral  Experiment  Station,  July  1st,  lO'^O,  to  June  30tii,  1921. 

Appropriation  for  Salaries,  Wages  and  Maintenance 

Appropriation     $60,000.00 

Collections  from   Dairy   Department    19,480.00 

Collections    from    Animal    Husbandry    Department    2,575.96 

(Collections    from    Horticulture    Department    1,209.50 

Refund-Freight    Charges    on    Lime     36.61 


$83,311.07 
PAYMENTS 

By  Treasurer   of   the   Experiment   Station — 

Salaries  and   Wages $41  383.78 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Books   and   Periodicals    698.65 

Coal 1,677.90 

Dairy  Farm  House  Furniture  and  Supplies   126.00 

Dues     80.00 

Electric  Current  and  Gas    1,712.09 

Express,   Freight   and   Cartage    1,582.13 

Fair   Exhibits  and   Field   Day   Expenses    49.45 

Feed  and   Shavings    14,886.33 

Fertilizer    449.47 

Grading  and   Construction   of   Road    3  810.72 

Hardware,    Tools,    etc 872.79 

Insurance     235.85 

Laundry  Work    253.74 

Miscellaneous   Hour   and   Day   T^abor    •      2,063.87 

Office    Furniture    and    Equipment    747.24 

Photographic    Supplies    267.00 

Postage     ; 5S1.74 

Registration    of    Animals    35.50 

Rent  of  Fruit  Grader   50.00 

Repairs  and  Alterations  to  Buildings   .  .  .  .- 1,088.61 

Repairs   to   Equipment 815.26 

Scientific    Equipment 474.54 

Scientific    Supplies 466.19 

Small    Printing    and    Stationery     1,958.52 

Telephone   and    Telegraph    968.18 

Traveling    Expenses     5,479.45 

Trees,   Seeds  and   Vines    50.50 
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xviii  TREASURER'S  REPORT. 

Veterinary  Services  and  Medicine    $116.60 

Water    and    Ice    1 148.98 

Sundries     22.22 

$83,153.30 

Amount   reverting   to    State   Treasury    157.77 

Total    $83,311.07 


Appropriation  for  Printing  Bulletins  and  Circulars 

Appropriation     $15,000.00 

PAYMENTS 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

For  Printing  Bulletins  and   Circulars    $11,454.69 

Amount  reserved  by  requisition  until  next  fiscal  year   3,530.75 

Amount  reverting  to  State  Treasury   14.56 

Total     $15,000.00 

Appropriation  for  Abolishing    Mosquito   Breeding   Salt    Marshes 

Appropriation $16,500,00 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries   and   Wages    $6,125.84 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Advertising    53.04 

Express,  Freight  and  Cartage   25.52 

Field    Supplies    88.89 

Field    Wbrk-Ditching    Contracts     7,000.00 

Materials  for  Installation  of  two  Sluiceways   450.00 

Miscellaneous   Hour  and   Day   Labor    319.00 

Office    Furniture    and    Equipment    130.25 

Photographic   Supplies  and   Blue  Prints    64.81 

Postage 60.00 

Small  Printing  and   Stationery    3.75 

Telephone   and   Telegraph    67.43 

Traveling  Expenses 2,040.02 

$16,428.55 

Amount  reverting  to  State  Treasury    71.45 

Total     $16,500.00 

Appropriation  for  the  Investigation  of  Oyster  Propagation 

Appropriation    $1,200.00 
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TREASUHEE'S  REPORT.  xix 


PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  Wages    $600.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Express,   Freight  and  Cartage 9.05 

Hardware,    Tools,    etc 83.00 

Insurance    33.60 

Laboratory   Equipment    156.34 

Overhauling  and  Repairing  Oyster  Boats    112.22 

Photographic    Supplies    22.37 

Traveling   Expenses    170.16 

$1,186.74 

Amount  reverting  to  State  Treasury    13.26 

Total     $1,200.00 


Apprapriation  for  the  Department  of  Poultry  Husbandry 

Appropriation    $15,000.00 

Collections  for  Sales  of  Poultry  and  Eggs   10,830.33 

$25,830.33 
PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  Wages $11,770.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Books  and  Periodicals   9.00 

Coal   439.65 

Dog  Cakes    29.00 

Insurance    463.30 

Miscellaneous  Hour  and  Day  Labor 18.14 

Office  Furniture  and  Equipment   62.00 

Postage    200.00 

Poultry  Feed    9,920.83 

Poultry   Stock 400.00 

Poultry  Supplies  and  Tools   907.66 

Repairs  and  Alterations  to  Buildings  and  Fences   472.43 

Scientific  Equipment    314.02 

Scientific  Supplies 26.00 

Small  Printing  and  Stationery   36.53 

Traveling  Expenses    713.33 

$25,781.89 
Amount  reverting  to  State  Treasury 48.44 

Total    $25,830.33 
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XX  TREASUKER^S  REPORT. 

Appropriation  for  Seed   Inspection 

Appropriation    $7,500.00 

PAYMf:NTS 

By  Treasurer  of  the  Experiment   Station — 

Salaries  and  Wages  *. . .  $5,300.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Dues    o.OO 

Gasoline  Pump  and  Tank   225.00 

Miscellaneous  Hour  and  Day  Labor   8.40 

Office  Furniture  and  Equipment   8.67 

Postage    470.15 

Scientific   Equipment    3,70 

Scientific   Supplies    68.10 

Small  Printing  and  Stationery   ..:.,. 252.35 

Telephone  and  Telegraph    1.77 

Traveling   Expenses    1,049.10 

Seeds    6.34 

$7,398.58 

Amount  reverting  to  State  Treasury    101.42 

Total    $7,500.00 

Appropriation  for   Experimental   Work   in   Vegetable   Production 

Appropriation    $2,500.00 

Collections  for  Sales  of  Vegetables  1,816.27 

Collections  for  Sales  of  Flowers    650.34 

$4,966.61 
PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and   Wages $2,596.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Coal 612.50 

Fertilizer    46.63 

Greenhouse    Supplies    and    Tools    230.73 

Insurance     109.70 

Miscellaneous   Hour  and   Day   Labor    ^  597.53 

Repairs   and   Alterations   to   Buildings    427.02 

Scientific  Equipment    127.65 

Scientific   Supplies    135.60 

Seeds     25.47 

$4,908.83 

Amount  reverting   to   State  Treasury    ; 57.78 

Total     $^1,966.61 
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TREASUREirS  EEPOET.  xxi 
Appropriation  for  Insecticide  Inspection 

Appropriation    $1,000.00 

PAYMENTS 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Scientific    Equipment     $278.60 

Scientific   Supplies 707.36 

$985.06 

Amount   reverting  to   State  Treasury    14.04 

Total     $1,000.00 

Appropriation  for  Farm   Demonstration 

Appropriation    * $65,000.00 

PAYMENTS 

By  Treasurer  of  the  Experiment   Station — 

Salaries  and  Wages  $59,106.14 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Automobile   Truck    1.725.00 

Coal. 250.00 

Dues , 5.00 

Office  Furniture  and   Equipment    4.75 

Photographic    Supplies    2.58 

Postage     893.03 

Printing  Circulars    2,046.99 

Telephone   and    Telegraph    1.45 

Traveling  Expenses    875.06 

Total     $65,000.00 

Appropriation  for  Cranberry  Investigation 

Appropriation $5,000.00 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries   and   Wages    $3,100.00 
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xxii  TRP]ASURKirS  REPOKT. 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Express,   Fireight  and  Cartage    $52.49 

Fertilizer 17.87 

Field    Supplies    53.25 

Miscellaneous  Hour  and  Day   Labor    195.95 

Office   Furniture  and  Equipment    346.29 

Photographic    Supplies    2.80 

Postage    1.00 

Scientific    Equipment     282.45 

Scientific    Supplies     80.86 

Small  Printing  and  Stationery    12.15 

Telephone  and  Telegraph   6.35 

Traveling  Expenses    838.51 

$4,989.97 

Amount  reverting  to  State  Treasury  10.03 

Total     $5,000.00 


Appropriation  for  Vineland  Egg-Laying  and  Breeding  Tests 
Appropriation     $5,000.00 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries   and   Wages $2,756.66 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Feed 2,191.75 

Traveling   Expenses    45.19 

$4,993.60 
Amount  reverting  to  State  Treasury    6.40 

Total $5,000.00 


Appropriation  for   Experimental   Work   in  Growing   White   Potatoes, 
Sweet  Potatoes  and  Tomatoes 

Appropriation $8,000.00 


PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  Wages   $4,640.00 
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Bills  submitted  to  State  Comptroller  for  direct  payment — 

Express,  Freight  and  Cartage  $14.83 

Field    Supplies    156.81 

Miscellaneous  Hour  and  Day  Labor ^ .  805.08 

Photographic   Supplies    82.11 

Rental  and  Management  of  Sweet  Potato  Beds 100.00 

Scientific    Equipment     265.()4 

Scientific   Supplies    35.00 

Telephone  and  Telegraph   14.45 

Traveling  Expenses    2,233.31 

Seeds    46.05 

$7,893.28 

Amount  reverting  to  State  Treasury    106.72 

Total    $8,000.00 


Appropriation  for  Repairs  to  the  Experiment  Station   Building 

Appropriation    $1,000.00 

PAYMENTS 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Repairs   to  Experiment   Station  Building    $999.20 

Amount  reverting  to  State  Treasury    .80 

Total    $1,000.00 

Appropriation  for  Legume  Inoculation  Inspection 

Appropriation     $2  000.00 

PAY^IENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  Wages  $1,400.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Office  Furniture  and  Equipment    18.30 

Legume    Inoculent    Samples    51 .60 

Scientific    Equipment    ^ 160.44 

Scientific    Supplies    52.90 

Traveling  Expenses    78.68 

$1,761.92 

Amount  reserved  by  requisition  until  next  fiscal  year 216.97 

Amount  reverting  to   State  Treasury    21.11 

Total    $2,000.00 
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Appropriation  for  Materials  for  Lean  To 
Appropriation    $1,000.00 

PAYMENTS 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Erection  of  a   Lean   To    $996.00 

Amount  reverting  to   State  Treasury    4.00 

Total    $1,000.00 

Appropriation  for  Poultry   Exhibitions 
Appropriation    $4,000.00 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries   and   Wages    $795.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Premiums  Awarded    2,434.riO 

Small  Printing  and  Stationery   5.5'J 

Supplies  and  Materials  used  for  Exhibits   247.64 

Traveling    Expenses     499.17 

$3,981.S8 

Amount  reverting  to  State  Treasury    18.17 

Total    $4,000.00 

Appropriation   for   Bergen   County    Egg-Laying   Contest 
Appropriation $5  000.00 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  W-ages  $3,720.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Feed    1,207.00 

Traveling  Expenses   49.00 

$4,976.00 
Amount  reverting  to  State  Treasury    24.00 

Total     $5,000.00 
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Appropriation  for   Milk  and   Cream   Inspection 

Appropriation    $3,000.00 

Collections  for  Testing  Glassware  and  Testers*  Licenses  Issued   . . .  484.62 

$3,484.62 
PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  Wages   $1,098.00 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Hardware,  Tools,  etc 108.13 

Scientific  Equipment    116.25 

Small  Printing  and  Stationery   67.85 

Traveling    Expenses     1.120,18 

Sundries    2.10 

$3,412.51 

Amount   reverting  to   State  Treasury 72.11 

Total     $3,484.62 


Feed   Inspection  Fees 

Appropriation-Collection  of  Feed  Inspection  Fees   $21,577.60 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries  and  Wages   $5,170.04 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Books  and   Periodicals    24.65 

Coal    70.00 

Electric  Current  and  Gas    735.13 

Express,  Freight  and   Cartage    388.22 

Feed  and   Shavings    7,368.47 

Fertilizer    1,352.68 

Grading  and  Construction  of  Road   698.60 

Hardware,    Tools,    etc 471.74 

Insurance 112.00 

Laundry   Work    < 35.00 

^Miscellaneous  Hour  and  Day  Labor  147.33 

Office   Furniture  and   Equipment    164.31 

Photographic  Supplies  58.13 

Postage     301.81 

Repairs  and  Alterations  to  Buildings   371.59 

Repairs   to   Equipment    213.84 

Scientific  Equipment    121.76 

Scientific   Supplies    587.46 

Small  Printing  and  Stationery 108.61 
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Telephone  and  Telegraph    $493.62 

Traveling  Expenses    1,517.17 

Trees,  Seeds  and  Vines 539.29 

Veterinary  Services  and  Medicine ]  71.78 

Water    and    Ice    42.50 

Sundries    17.64 

$21,283.46 

Amount  reverting  to  State  Treasury  294.14 

Total $21,577.60 


Fertilizer  Inspection   Fees 

Appropriation-Collections  of  Fertilizer  Inspection  Fees   $28,437.45 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Salaries    and    Wages     $21,833.02 

Bills  submitted  to  State  Comptroller  for  direct  payment — 

Dairy  Farm   House  Furniture    50.00 

Fair  Exhibits  and  Field  Day  Expenses    395.15 

Feed  and   Shavings    1,769.00 

Ford   Cars    (2)     1,135.00 

Grading  and  Construction  of  Road    875.00 

Hardware,   Tools,   etc ^ 99.03 

Miscellaneous  Hour  and  Day  Labor   810.64 

Office  Furniture  and  Equipment    55.10 

Postage    75.00 

Repairs  and  Alterations  to  Buildings   191.97 

Small  Printing  and  Stationery   58.13 

Telephone   and    Telegraph    697.72 

$28,044.76 

Amount  reserved  by  requisition  until  next  fiscal  year 291.69 

Amount  reverting  to  State  Treasury 101.00 

Total    $28,437.45 

Bonus  Account 

Experiment  Station  Share  of  Appropriation   $5,882.40 

PAYMENTS 

By  Treasurer  of  the  Experiment  Station — 

Bonus  to  Employees  covering  Last  Half  of  Bonus  for  the  year 

1919-1920    $5,882.40 


Digitized  by 


Google 


TREASUEEE'S  EEPOET.  xxvii 


SUMMARY 


Total  Appropriations   $217,700.00 

Total    Collections   Credited   to   Appropriations    87,107.68 

Experiment  Station  Share  of  Bonus  Appropriation   5,882.40 

Total   $310,690.08 


Summary  of  Analysis  of  all   Expenditures 

Advertising    $53.04 

Automobiles 3,860.00 

Books  and  Periodicals    732.30 

Coal    3,050.05 

Dairy  Farm  House  Furniture  and  Supplies   176.00 

Dues    90.00 

Electric  Current  and  Gas  2,447.22 

Erection  of  a  Lean  To 996.00 

Express,   Freight  and   Cartage    2,072.24 

Fair  Exhibits  and  Field  Day  Expenses 692.24 

Feed   and   Shavings    37,372.38 

Fertilizer    1,866.65 

Field    Supplies    298.95 

Gasoline  Pump  and  Tank 225.00 

Grading  and  Construction  of  Road    5,384.41 

Hardware,  Tools,  etc 2,773.08 

Insurance    954.45 

Laundry  Work 288.74 

Materials  for  Installation  of  Two  Sluiceways  for  Mbsquito  Drainage,  450.00 

Mosquito  Field  Work-Ditching  Contracts 7,000.00 

Miscellaneous  Hour  and  Day  Labor   4,465.94 

OflSce  Furniture  and  Equipment   1.536.91 

Photographic  Supplies  and  Blue  Prints. 499.80 

Postage    2,582.73 

Poultry   Stock    400.00 

Premiums  for   Poultry   Exhibitions 2,434.50 

Printing  Bulletins  and  Circulars   13,501.68 

Registration  of  Animals   35.50 

Rent  of  Fruit  Grader   50.00 

Rental  and  Management  of  Sweet  Potato  Beds 100.00 

Repairs  and  Alterations  to  Buildings  and  Fences , 3,550.82 

Repairs   to   Equipment    1,141.32 

Salaries  and   Wages    172,384.48 

Scientific    Equipment    2,301.39 

Scientific   Supplies    2,211.07 

Small   Printing  and   Stationery    2.503.41 

Telephone   and    Telegraph    2.250.97 

Traveling  Expenses 16,708.33 

Trees,  Seeds  and  Vines 667.65 

Veterinary  Services  and  Medicine   288.38 
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Water  and  Ice   $191.48 

Sundries    41.96 

Bonus  to  Employees  covering  Last  Half  of  Bonus  year  1919-1920  . .       5,882.40 

$305,513.47 

Amount  reserved  by  requisition  until  next  fiscal  year 4,039.41 

Amount   reverting  to   State  Treasury    1,137.20 

Total    $310,690.08 


Collections  Account 

RECEIPTS 
From  Dairy  Department — 

Collections  for  Sales  of  Milk,  Cream  and  Dairy  Stock $19,489.00 

From  Animal  Husbandry  Department — 

Collections  for   Sales  of   Swine    2,575.9G 

From  Horticulture  Department — 

Collections  for  Sales  of  Second  Hand  Orchard  Equipment  and 

Supplies     1,209.50 

From  Raritan  River  Railroad  Co. — 

Refund-Freight  Charges  on  Lime   36.61 

From  Poultry  Department — 

Collections  for  Sales  of  Poultry  and  Eggs   10,830.33 

From  Vegetable  Gardening  Department — 

Collections  for    Sales  of   Vegetables    1.816.27 

From  Floriculture  Department — 

Collections  for  Sales  of  Flowers   650.34 

From  Dairy  Department — 

Collections  for  Testing  Glassware  and  Testers*  Licenses  Issued.  484.62 

From  Chemical  Department — 

Collection  of  Feed  Inspection  and  Registration  Fees 21,577.60 

From  Chemical  Department  — 

Collection  of  Fertilizer  Inspection  and  Registration  Fees 28,437.45 

From  National  Bank  of  New  Jersej- — 

For  Interest  on  Deposits   112.32 

Total    r $87,220.00 
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PAYMENTS 

To  State  Treasurer — 

Collections  for  Sales  of  Milk,  Cream  and  Dairy  Stock   $19,489.00 

To  State  Treasurer — 

Collections  for   Sales  of   Swine    • 2,575.96 

To  State  Treasurer — 

Collections  for  Sales  of  Second  Hand  Orchard  Equipment  and 

Supplies    '. 1,209.50 

To  State  Treasurer — 

Refund-Freight  Charges  on  Lime   36.61 

To  State  Treasurer — 

Collections  for  Sales  of  Poultry  and  Eggs  10,830.33 

To  State  Treasurer — 

Collections  for  Sales  of  Vegetables  1,816.27 

To  State  Treasurer — 

Collections  for  Sales  of  Flowers    650.34 

To  State  Treasurer — 

Collections  for  Testing  Glassware  and  Testers*  Liceuse.s  Issued,  484.62 

To  State  Treasurer — 

Collection  of  Feed  Inspection  and  Registration  Fees 21,577.60 

To  State  Treasurer — 

Collection  of  Fertilizer  Inspection  and  Registration  Fees   28,437.45 

To  State  Treasurer — 

For  Interest  on  Deposits    112.32 

Total $87,220.00 

The  Auditing  Committee  of  the  Experiment  Station  has  examined 
the  Accounts  of  the  Treasurer  of  said  Station,  and  has  found  them 
correct. 

(Signed)         WM.  H.  EEID, 

EGBERT  T.  BUSH, 

Auditing  Committee. 
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Financial  Statement 


TRUSTEES    OF    RUTGEBS     COLLEGE    FOR    THE    NEW    JERSEY     STATE     AGRICULTURAL 

COLLEGE    EXPERIMENT    STATION     IN     ACCOUNT    WITH     THE     UNITED 

STATES    APPROPRIATION,   1920-1921 


Dr.  Hatch  Fund 
To  Receipts  from  the  Treasurer  of  the  United  States 
as  per  Appropriations  for  Fiscal  Year  Ended  June 
30th,  1921,  Under  Acts  of  Congress  Approved 
March  2d,  1887  (Hatch  Fund),  and  March  16th, 
1906    (Adams   Fund)     • $15,000.00 

Abstracts 

Salaries $9,162.93 

Labor    

Publications 

Postage  and   Stationery    

Freight  and  Express   

Heat,  Light,  Water  and  Power 

Chemicals  and  Laboratory  Supplies   

Seeds,  Plants,  etc 

Fertilizers     

Feeding    Stuffs    

Library 

Tools,  Machinery,  etc 

Furniture   and   Fixtures    

Scientific  Apparatus    

Traveling    Expenses    

Contingent   Expenses    

Buildings  and  Land 


Adams  Fund 


$15,000.00 


Hatch 

Adams 

$9,162.93 

$11,581.70 

1.303.11 

727.58 

504.98 

265.27 

34.64 

40.20 

1.00 

91.22 

273.33 

907.81 

542.21 

610.64 

312.53 

8.30 

8.87 

360.00 

82.69 

88.40 

60.62 

475.71 

104.15 

140.11 

34.58 

38.80 

1,683.32 

8.94 

10.20 

129.98 

406.1S 

$15,000.00 

$15,000.00 
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Jacob  G.  Lipman 


INTRODUCTION 

It  is  proper  to  review  from  time  to  time  the  more  important  changes 
that  occur  in  the  agriculture  of  the  state.  The  returns  of  the  Four- 
teenth Census  oft'er  an  opportunity  to  consider  the  trend  of  fanning 
in  N"ew  Jersey  as  indicated  by  the  comparative  data  of  the  census  of 
1910  and  of  1920,  respectively. 

It  is  shown  by  the  returns  of  the  Fourteenth  Census  that  the  ten- 
dency so  manifest  during  the  first  ten  years  of  the  present  century 
toward  a  shrinkage  in  the  number  of  farms  as  well  as  a  reduction  in 
the  area  of  cultivated  land  has  been  hardly  less  marked  in  the  follow- 
ing ten  years.  One  is  almost  forced  to  conclude  that,  in  spite  of  the 
nearness  of  the  markets  and  the  excellent  transportation  facilities,  the 
competition  of  the  city  industries  and  the  many  opportunities  for  at- 
tractive employment  of  a  non-agricultural  character  have  drawn  a  por- 
tion of  our  rural  population  away  from  the  farm.  The  recent  census 
figures  show  that  the  number  of  fanns  in  the  state  and  the  area  of 
farm  land  have  decreased  by  about  11  pei*  cent  and  that  the  improved 
land  in  farms  has  decreased  by  nearly  14  per  cent.  Most  of  the  shrink- 
age has  occurred  in  the  northern  part  of  the  state,  which  is  really  in- 
cluded in  the  metropolitan  district.  The  most  striking  reduction  in 
the  number  of  farms  has  occurred  in  Bergen,  Essex,  Hudson,  Morris, 
Passaic  and  Union  counties.  In  one  of  the  counties,  namely,  Hudson, 
there  were  in  1920  only  98  farms,  whereas  ten  years  before  there  were 
215  farms.  The  number  of  farms  reported  for  Essex  was  375  in 
1920,  633  in  1910  and  1,003  in  1900.  There  is  no  doubt  that  this 
tendency  will  continue  in  certain  sections  of  the  state,  thanks  largely 
to  the  encroachment  of  our  cities,  the  development  of  suburban  homes 
and  the  establishment  of  new  industries.  In  some  of  the  South  Jersey 
counties,  on  the  other  hand,  there  has  been  a  more  or  less  marked 
increase  in  the  number  of  farms.  This  is  notable  particularly  in  the 
case  of  Atlantic  and  Cumberland  counties. 

(3) 


Digitized  by 


Google 


4  NEW  JERSEY  STATE  AGRICULTURAL 

The  reduction  in  the  acreage  of  cultivated  land  and  in  the  number 
of  farms  is  oflfset  to  a  large  degree  by  the  more  intensive  practices 
and  the  greater  degree  of  specialization  among  the  farmers  in  the  state. 
In  some  directions  the  specialization  has  been  proceeding  very  fast. 
There  has  been  a  very  large  increase  in  the  acreage  of  potatoes,  of 
apples  and  peaches,  and  intensification  in  the  production  of  eggs  and 
market  milk.  The  number  of  commercial  poultry  plauts  has  in- 
creased, while  the  production  of  eggs  per  hen  and  yield  of  milk  per 
cow  have  also  shown  very  marked  increases.  Because  of  the  inflated 
value  of  all  commodities,  there  has  been  a  signifilcant  increase  in  tne 
value  of  farm  property,  including  land,  buildings,  equipment  and  live- 
stock. The  census  figures  show  that  this  increase  for  the  period  1910- 
1920  was  equivalent  to  nearly  22.5  per  cent.  This  has  been  a  more  or 
less  general  tendency  in  all  of  the  rural  territory  of  the  United  States. 

The  lessons  to  be  drawn  from  the  Census  of  1920  are  encouraging, 
at  least  to  the  extent  that  they  show  intensification  in  productioTi  and 
larger  returns  per  acre  and  per  animal.  They  also  show  that  the  pro- 
gressive farmers  are  specializing  to  a  greater  extent  than  heretofore 
in  the  gro^ving  of  crops  possessing  relatively  high  commercial  value. 
Much  of  the  land  in  southern  N"ew  Jersey  heretofore  regarded  as  very 
unpromising  is  being  taken  up  by  Italian  and  other  immigrant  farm- 
ers and  developed  as  sites  of  peach,  pear  and  apple  orchards,  of  vine- 
yards and  of  plantations  of  small  fruits. 

The  tendencies  and  changes  in  the  agricultural  practices  of  the  state 
just  noted  are  creating  certain  responsibilities  and  problems  for  the 
Experiment  Station.  Because  of  the  more  intensive  practices,  and 
the  more  frequent  growing  of  the  same  crop,  insect  and  fungus  ene- 
mies become  more  troublesome.  Soil  fertility  problems  become  more 
complicated.  As  a  result  of  this  condition,  insistent  requests  come 
to  the  station  for  searching  study  of  questions  that  have  become  trou- 
blesome. Thus,  the  potato  growers  of  the  state  have  appealed  to  the 
station  for  the  study  of  certain  fertilizer  questions  relating  to  potato 
production,  the  study  of  fungus  diseases  and  particularly  possible 
methods  for  the  control  of  the  potato  scab,  and  the  searching  for  varie- 
ties better  suited  than  those  now  grown  for  the  New  Jersey  conditions, 
or  methods  of  producing  seed  potatoes  that  would  assure  the  grower 
of  more  certain  returns.  Similarly,  in  the  case  of  sweet  potatoes  it 
has  become  necessary,  through  the  urging  of  the  growers,  to  make  a 
special  study  of  methods  of  controlling  stem  rot  and  other  diseases. 
The  cranberry  growers  have  placed  at  the  disposal  of  the  Experiment 
Station  suitable  facilities  at  Wliitesbog  where  extensive  experiments 
on  fertilizers,  diseases,  insects,  water  supply,  etc.,  are  being  carried 
on.  Spraying  and  dusting  experiments  with  apples  and  pears,  dust- 
ing, fertilizer  and  variety  experiments  with  vegetables,  e2:fi:-laying 
contests,  etc.,  are  in  progress.  Aside  from  important  investigations 
of  a  more  or  less  permanent  character  in  different  localities  of  the 
state  there  are  scores  of  experiments  of  a  more  local  or  temporary 
nature  in  progress  in  practically  every  agricultural  county.     These 
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are  entirely  aside  from  the  investigations  in  progress  at  New  Bruns- 
wick. Thanks  to  the  intimate  contact  of  our  county  agents  with  the 
farm  constituency,  many  problems  are  uncovered  and  brought  to  the 
station  and  requests  made  for  the  study  of  these  problems. 

There  are  certain  advantages  in  the  carrying  on  of  investigations 
in  different  localities  of  the  state.  Because  of  differences  in  soil  and 
climatic  conditions  certain  studies  cannot  be  carried  on  at  New  Bruns- 
wick. This  applies  particularly  to  the  improvement  of  the  very  light 
sandy  soils  by  means  of  green  manures,  the  fertilization  of  cranberries 
and  blueberries,  the  growing  of  sweet  potatoes,  the  study  of  oyster 
propagation,  the  control  of  the  diseases  of  celery,  etc.  Members  of  the 
staff  in  charge  of  these  outlying  experiments  lose  a  certain  amount  of 
time  in  going  back  and  forth ;  they  gain,  on  the  other  hand,  through 
their  contact  with  field  conditions  and  their  better  understanding  of 
the  local  problems.  There  is  a  gain  to  the  farmers  themselves,  in  that 
they  are  able  to  watch  the  progress  of  the  investigations  under  their 
own  conditions.  In  a  small  state  like  New  Jersey  outside  investiga- 
tions are  more  easy  to  carry  on  than  they  would  be  in  larger  states 
where  the  distances  are  greater.  That  the  farmers  in  New  Jersey  have 
benefited  by  the  many  investigations,  demonstration  experiments  and 
tests  in  progress  all  over  the  state  is  clear  from  the  improved  methods 
of  practice  and  the  improved  yields. 

More  than  one  hundred  research  projects  are  now  being  carried  on 
by  the  departments  of  the  Experiment  Station.  A  list  of  these 
projects  is  given  elsewhere  in  this  report.  It  may  be  pointed  out  at* 
this  time  that  the  investigations  outlined  in  these  projects  attempt  to 
deal  with  the  more  pressing  problems  of  New  Jersey  agriculture,  even 
though  they  do  not  overlook  the  fundamental  values  involved.  For 
this  reason,  the  data  which  have  already  been  secured  and  which  are 
to  be  secured  in  the  conduct  of  these  investigations  are  of  more  than 
local  value  and  apply  to  conditions  in  other  states  and  in  other  coun- 
tries. The  investigational  work  of  the  station  has  gained  in  strength 
by  the  appointing  of  research  committees  by  a  number  of  the  produc- 
ing associations  in  the  state.  The  State  Potato  Growers'  Assriciation, 
the  State  Poultry  Association,  the  State  Horticultural  Society  and 
the  American  Cranberry  Growers'  Association  all  have  research  com- 
mittees that  keep  in  touch  with  the  investigational  work  in  their  re- 
spective fields.  Not  only  are  the  members  of  the  staff  helped  by  the 
advice  and  suggestions  of  the  members  of  the  research  committees, 
but  the  latter  also  benefit,  in  that  they  can  speak  in  a  more  authori- 
tative way  of  the  problems  that  are  of  peculiar  interest  to  members  of 
their  associations. 

Contact  with  the  farmers  in  the  state  is  maintained  in  many  ways. 
The  extension  division  of  the  college 'and  station  is  at  all  times  in 
touch  with  a  large  constituency  through  the  county  agents,  home 
demonstration  agents,  club  leaders,  extension  specialists  and  local 
leaders.  Members  of  the  station  and  agricultural  college  staff  fre- 
quently attend  farmers'  meetings,  while  large  numbers  of  farmers 


Digitized  by 


Google 


6  N^EW  JEESEY  STATE  AGRICULTUEAL 

come  to  New  Brunswick,  especially  during  the  Field  Day  and  other 
meetings.  The  attendance  at  the  meetings  of  the  State  Horticultural 
Society  at  Atlantic  City,  and  of  the  State  Potato  Growers'  Associa- 
tion, State  Poultry  Association,  breeders'  associations,  etc.,  held  in 
connection  with  the  meetings  of  the  State  Board  of  Agriculture  in 
Trenton,  is  usually  very  large,  and  many  opportunities  are  thus 
offered  to  members  of  the  staff  to  gain  the  point  of  view  of  the  pro- 
ducers as  well  as  to  acquaint  the  latter  with  the  activities  of  their 
institution. 

The  pronounced  tendency  among  the  farmers  in  the  United  States 
to  strengthen  their  organization  and  to  effect  a  greater  degree  of  co- 
operation in  the  marketing  of  their  products  has  been  as  evident  in 
New  Jersey  as  it  has  elsewhere.  The  county  boards  of  agriculture 
and  producers'  associations  have  accomplished  much  within  the  past 
year  in  strengthening  their  organizations  and  in  impressing  the  farm- 
ers with  the  urgent  need  for  greater  unity  of  action.  It  is  realized 
by  the  producers  themselves  that  agriculture  in  the  state  is  not  only 
changing  but  that  it  will  continue  to  change;  and  that  the  industry 
itself  will  survive  and  flourish  only  in  so  far  as  economical  production 
can  be  maintained.  This  necessarily  means  the  obtaining  of  raw  ma- 
terials, such  as  seed,  fertilizer,  feeding  stuffs,  farm  machinery,  etc., 
at  the  lowest  possible  cost;  the  elimination  of  all  wa^te  in  production, 
particularly  the  control  of  injurious  insects  and  diseases;  the  im- 
proving of  the  quality  of  the  products;  the  standardization  of  these 
products  and  collective  bargaining  in  the  marketing  of  farm  crops. 
While  this  condition  is  not  at  all  peculiar  to  New  Jersey,  the  farmers 
in  the  state  are  beginning  to  recognize  that  lower  production  costs  and 
higher  relative  returns  are  an  essential  feature  of  successful  farm- 
ing, and  that  these  alone  will  assure  the  agricultural  future  of  New 
Jersey.  But  where  a  program  of  this  sort  is  attempted  research  and 
education  are  bound  to  play  a  prominent  part.  Hence,  the  Experiment 
Station  and  State  Agricultural  College  share  with  other  agricultural 
organizations  the  responsibility  in  helping  to  point  the  way  to  eco- 
nomical production  and  to  more  effective  methods  of  marketing  farm 
crops. 

BUILDINGS  AND  EQUIPMENT 

The  Experiment  Station  is  receiving  the  generous  support  of  the 
State  Agricultural  College  in  many  directions.  The  buildings  and 
land  of  the  Agricultural  College  are  in  part  available  for  use  by  the 
station.  Thanks  to  the  completion  of  the  central  portion  of  the  Hor- 
ticultural Building,  the  Experiment  Station  has  been  enabled  through 
the  courtesy  of  the  college  to  extend  its  office  and  laboratory  facilities 
in  horticulture.  When  the  Horticultural  Building  is  ultimately  com- 
pleted the  horticultural  department  of  the  station  should  be  suffi- 
ciently well  provided  for  in  a  physical  way  for  uninterrupted  progress 
in  all  of  the  branches  of  the  service  with  which  it  is  concerned.    The 
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outlook  for  the  horticultural  department  has  been  still  further  im- 
proved by  the  granting  of  an  appropriation  to  the  College  of  $5,000 
to  be  expended  in  the  construction  of  a  horticultural  storage  and 
laboratory  building  to  be  used  for  the  preparation  of  spray  and  dust 
mixtures,  the  testing  of  spraying  and  dusting  machinery,  as  well  as 
the  testing  of  other  horticultural  tools. 

The  Legislature  has  also  appropriated  the  sum  of  $85,000  for  the 
erection  of  an  educational  poultry  building.  This  building,  which 
should  be  completed  in  the  early  summer  of  1922,  will  help  the 
poultry  department  of  the  station  in  the  study  of  the  problems  that 
call  for  modem  laboratory  equipment.  It  is  expected  that  provision 
will  be  made  to  establish  and  suitably  equip  a  poultry  research  labora- 
tory, so  urgently  needed  for  the  study  of  chicken  pox  and  of  other 
diseases  of  poultry  now  very  troublesome  to  the  poultrymen  of  the 
state. 

It  is  expected  further  that  one  or  two  small  buildings  will  be  erected 
within  the  summer  of  1921  to  take  care  of  farm  machinery  and  other 
equipment.  The  farm  mechanics  department  of  the  college  is  badly 
handicapped  by  lack  of  appropriate  space  for  the  housing  of  tractors, 
trucks  and  miscellaneous  tillage  machinery.  This  is  also  true  of  the 
Experiment  Station.  The  agronomy  department  of  the  station  has 
no  suitable  facilities  for  the  storing  of  crop  samples,  seeds  and  imple- 
ments, while  the  animal  husbandry  department  is  in  need  of  addi- 
tional and  more  modern  facilities  for  experimental  work  in  pork  pro- 
duction. These  needs,  it  is  hoped,  will  be  met  in  part  by  the  minor 
buildings  to  be  constructed  in  the  near  future. 

The  1921  budget  of  the  college  and  station  will  permit  the  equip- 
ping of  a  dairy  chemistry  and  bacteriological  laboratory  and  the  ex- 
tension of  the  agricultural  library.  Both  will  be  of  distinct  advantage 
to  members  of  the  station  staff. 

Mention  may  be  made  here  also  of  the  continued  improvement  of 
the  dairy  herd.  The  number  of  pure-bred  animals,  representing  five 
dairy  breeds,  has  increased  to  a  point  where  the  college  and  station 
herd  is,  indeed,  very  creditable  to  both  institutions.  The  foundation 
herds  of  Jerseys  and  Holsteins  contain  some  choice  individuals,  while 
the  Shorthorns,  Guernseys  and  Ayrshires  have  improved  as  to  both 
numbers  and  quality  of  the  individuals. 


IMPROVEMENT  OF  THE  COLLEGE  FARM  GROUNDS 

Plans  are  well  in  hand  for  the  development  of  an  agricultural 
campus.  The  completion  of  a  portion  of  the  horticultural  building, 
the  expected  erection  of  the  poultry  building  and  the  construction  in 
the  future  of  animal  husbandry,  farm  mechanics,  general  science  and 
other  buildings  should  strengthen  the  activities  of  both  the  agricul- 
tural college  and  the  station.  More  or  less  progress  has  been  made  in 
the  grading  of  the  agricultural  campus,  the  building  of  roads  and  the 
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developing  of  the  ornamental  plantings.  A  program,  which  has  been 
carefully  prepared  by  members  of  the  college  and  station  staff,  points 
the  way  to  the  systematic  development  of  the  physical  equipment  of 
the  college  and  station.  The  generous  support  of  this  program  will  be 
forthcoming,  it  is  hoped,  to  the  end  that  the  teaching,  the  research  and 
the  extension  activities  of  the  institutions  concerned  may  be  main- 
tained as  creditably  in  the  future  as  they  have  been  in  the  past. 

THE  PERSONNEL 

There  has  been  no  slackening  of  the  activities  of  the  several  depart- 
ments of  the  station  during  the  fiscal  year  just  passed.  The  memV»ers 
of  the  staff  have  manifested  their  usual  loyalty  and  earnestness  in  the 
performing  of  the  tasks  allotted  to  them.  There  has  been  a  fine  spirit 
of  cooperation  among  the  members  of  the  staff.  Meetings  of  the  Sta- 
tion Council  are  held  usually  in  the  forenoon  of  the  first  Saturday  of 
each  month.  At  these  meetings  matters  pertaining  to  the  organizar 
tion  of  the  station  service  and  the  conduct  of  the  experimental  work 
are  discussed.  This  allows  the  members  of  the  staff  to  become  ac- 
quainted more  intimately  with  the  activities  of  the  institution  as  a 
whole. 

In  spite  of  the  fact  that  the  extension  division  of  the  college  and 
station  is  splendidly  organized  and  is  rendering  constant  and  satisfac- 
tory sendee,  the  members  of  the  research  and  teaching  staff  are  fre- 
quently called  upon  by  farmers'  organizations  and  by  individual  farm- 
ers for  advice  on  many  specific  matters.  In  a  sense,  then,  the  members 
of  the  research  and  teaching  staff  must  do  a  certain  amount  of  exten- 
sion work.  This  service  is  rendered  willingly  and  with  due  consid- 
eration for  the  interests  of  the  investigational  and  resident  teaching 
work. 

The  correspondence  of  the  station  continues  to  be  very  large  and 
growing  from  year  to  year.  It  has  been  necessary  to  make  substantial 
additions  to  the  clerical  force  in  order  that  the  letters  received  from 
our  constituents  may  receive  prompt  consideration.  With  conditions 
approaching  normal,  there  have  been  relatively  few  changes  in  the 
staff,  at  least  in  so  far  as  the  more  important  positions  are  concerned. 

Resumes  of  the  activities  of  the  several  departments,  as  prepared  by 
the  depai'tments,  are  herewith  given. 


CHEMISTRY 

The  activities  of  the  chemistry  department  during  the  past  year 
consisted  of  the  inspection  work  as  required  by  the  laws  regulating  the 
sale  of  insecticides,  fertilizers,  agricultural  lime  and  feeding  stuffs. 
The  inspections  were  completed  in  accordance  with  the  schedule,  and 
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involved  the  analyses  of  1,980  samples.  The  detailed  results  obtained 
by  these  analyses  were  duly  reported  to  the  parties  interested  as  the 
work  was  completed  and  the  results  also  were  published  in  Bulletins 
343,  344,  349,  350  and  354. 


Inspection  of  Insecticides  for  1920 

During  the  year  49  manufacturers  and  dealers  registered  366 
brands  which  they  were  to  offer  for  sale.  The  chemical  work  for  this 
inspection  included  the  analyses  of  93  samples. 

The  percentage  of  deficient  samples  was  small  and  the  materials 
were  of  about  the  same  character  as  reported  for  previous  inspections. 


Inspections  of  Commercial  Fertilizers  for  1921 

Registrations  were  made  by  124  manufacturers  and  jobbers  of  1,572 
brands  of  mixed  fertilizers  and  fertilizer  materials. 

The  inspectors  visited  every  county  in  the  state  and  secured  samples 
from  437  dealers  and  consumers.  Every  brand  received  at  the  station 
was  examined  and  duly  reported  and  in  certain  instances  duplicate 
samples  were  examined.  The  total  number  of  samples  examined  was 
898. 

Five  hundred  and  twelve  brands  of  mixed  fertilizers  were  exam- 
ined; over  73  per  cent  of  these  samples  containing  nitrogen,  phos- 
phoric acid  and  potash,  and  the  others  containing  nitrogen  and  phos- 
phoric acid.  There  were  172,  or  33  per  cent,  of  the  brands  deficient 
in  one  or  more  of  the  plant-food  constituents.  The  deficiencies  con- 
sisted of:  nitrogen  104,  phosphoric  acid  61,  and  potash  31.  The  per- 
centage of  deficient  brands  is  the  largest  that  has  been  reported  since 
1912.  with  the  exception  of  those  reported  for  the  year  1916. 


Inspection  of  Agricultural  Lime  for  1920 

During  the  year  33  manufacturers  registered  80  different  brands  of 
agricultural  lime.  A  comparatively  large  number  of  samples  of  the 
lime  products  were  received  and  duly  reported.  Several  of  the  samples 
examined,  however,  were  unofficial  samples  and  the  results  have  not 
been  tabulated  in  the  bulletin  with  the  analyses  of  the  13  official 
samples. 

On  account  of  the  character  and  variability  of  the  lime  products, 
more  attention  should  be  given  to  the  composition  of  the  materials 
offered  for  sale. 
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Inspection  of  Commercial  Feeding  StuflFs  for  1920 

Eegistrations  were  received  from  428  manufacturers  and  jobbers 
for  2,190  brands. 

During  the  inspection,  the  inspectors  secured  samples  from  26 O 
dealers  and  consumers.  There  were  examined  at  the  station  876  of 
the  official  samples  for  their  content  of  protein,  fat  and  fiber,  and 
microscopical  examinations  were  made  for  the  purpose  of  determining- 
the  nature  of  the  ingredients  used  in  the  preparation  of  the  mixtures. 

Thirteen  of  the  official  samples  were  not  accompanied  by  the  re- 
quired guarantees  and  in  each  instance  the  party  holding  the  material 
was  notified  of  the  necessity  of  furnishing  the  information  before  sales 
were  made.  The  results  of  the  examination  of  the  863  guaranteed 
samples  show  that  133,  or  15.4  per  cent,  were  deficient  in  protein, 
fat  or  fiber.  The  deficiencies  found  consisted  of  the  following:  pro- 
tein 68,  fat  60,  and  fiber  28. 

The  results  of  the  inspection,  taken  as  a  whole,  are  the  best  that 
have  been  reported  for  several  years. 


HORTICULTURE 
Pomology 

Apple  Pruning  Experiment 

The  trees  in  the  apple-pruning  experiment  produced  only  a  mod- 
erate crop  of  fruit,  on  account  of  a  very  severe  wind  and  hail  storm  on 
June  29,  1920.  The  unpruned  trees  again  produced  the  largest 
number  of  apples  with  the  "thinned  but  not  cut  back"  trees  second 
and  the  "thinned  and  cut  back"  third.  The  fruit  on  the  unpruned 
trees  was  smaller,  poorer  in  color  and  more  severely  injured  by  cur- 
culio  and  codling  moth  than  the  fruit  on  the  pruned  trees.  The 
"thinned  out  and  cut  back^'  trees  again  made  the  greatest  amount  of 
twig  growth,  resulting  in  a  very  thick  top  with  large  but  poorly 
colored  fruit.  Judging  from  the  general  condition  of  the  trees,  to- 
gether with  the  quality  and  amount  of  fruit  produced,  the  "thinned 
but  not  cut  back"  treatment  has  produced  the  best  results  to  date. 

Apple  ISIeasurements 

The  amount  of  growth  made  each  week  throughout  the  season  by 
10  varieties  of  appJes  was  measured  to  determine  the  rate  of  growth 
during  the  various  stages  in  the  development  of  apples,  and  the  influ- 
ence of  temperature  and  moisture  upon  the  growth  of  the  fruit,  as 
well  as  the  possible  relation  between  the  growth  oi.  the  fruit  and  spray- 
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ing  recommendations  for  the  control  of  curculio.  These  measure- 
ments are  expected  also  to  form  the  basis  for  later  experiments  on  the 
thinning  and  fertilization  of  apples. 


Peach  Breeding 

Peach  breeding  has  been  the  outstanding  feature  of  the  fruit  in- 
vestigations in  New  Jersey  since  the  discontinuing  of  the  experi- 
mental orchard  at  Vineland.  During  the  season  of  1920,  1,700  seed- 
lings fruited  and  were  described  for  the  first  time. 

It  was  indicated  by  the  crop  of  1919  that  66  individual  trees  were 
sufficiently  promising  to  justify  their  further  study  and  a  few  trees, 
therefore,  were  propagated  from  each  of  these  individuals.  Four  of 
these  showed  such  distinct  promise  that  a  large  number  of  nursery 
trees  are  being  propagated,  as  is  the  case  with  the  others.  Should 
they  maintain  their  prominence  in  1921  there  will  be  an  attempt 
made  to  distribute  a  limited  number  of  trees  among  the  peach  growers 
of  the  state.  On  the  basis  of  the  results  obtained  in  1920,  the  6Q  were 
reduced  to  43  possessing  special  merit,  and  a  few  trees  of  each  of  the  43 
were  planted  in  orchard  form  on  the  horticultural  farm. 

Of  the  seedlings  which  fruited  first  in  1920,  24  were  selected  as 
worthy  of  further  trial  and  a  few  trees  have  been  propagated  for  plant- 
ing in  orchard  form.  The  number  of  new  crosses  made  in  1920  was 
rather  limited.  Eighty-four  trees  were  secured  from  known  parents, 
and  in  addittion  610  seedlings  were  obtained  from  open-pollinated 
trees. 

Variety  Orcliard  of  Readies 

In  connection  with  the  breeding  work  a  special  effort  is  being  made 
to  assemble  a  collection  of  the  leading  commercial  varieties  of  peaches 
in  order  better  to  compare  and  judge  the  merits  of  the  new  seedlings 
and  to  provide  breeding  material.  To  this  collection  also  are  being 
added  varieties  and  species  of  peaches  introduced  from  China,  Spain 
and  New  Zealand  by  the  office  of  Foreign  Seed  and  Plant  Introduc- 
tion, of  the  United  States  Department  of  Agriculture.  To  the  rather 
large  list  of  commercial  types  of  peaches  there  has  been  added  also  a 
collection  of  ornamental  flowers  and  a  few  nectarines,  almonds  and 
apricots. 

Work  With  Vegetables 

The  principal  feature  of  the  work  of  the  vegetable  department  for 
1920-21  consisted  of  four  extensive  fertilizer  experiments  on  toma- 
toes; two  at  New  Brunswick,  with  40  mixtures;  one  at  Masonville 
on  the  farm  of  N".  B.  Jones  with  20  distinct  fertilizer  treatments,  in- 
cluding a  comparison  of  spotted  and  seedling  plants,  and  one  at  Ce- 
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darville  on  the  farm  of  H.  M.  Shepard  with  20  distinct  fertilizer 
treatments. 

The  fertilizer  investigations  were  extended  to  sweet  potatoes  in 
1921.  Two  projects  were  started  in  early  spring  which  include  a 
triangle  test  at  Toms  River  and  a  comparison  of  different  amounts 
per  acre  at  Pleasantville. 

A  cabbage-maggot  control  demonstration  and  experiment  put  on  at 
New  Brunswick  with  the  following  materials  gave  very  marked  re- 
sults over  the  untreated  rows:  corrosive  sublimate,  tar-paper  discs 
and  tar  and  sand.  The  materials  are  mentioned  in  order  of  their  effi- 
ciency. The  results  and  methods  of  application  will  be  published  in 
circular  form  at  a  later  date. 

In  1916  seed  selection  and  improvement  work  with  sweet-corn  seed 
was  begun  on  the  variety  Howling  Mob.  For  the  first  3  years  the  seed 
ears  were  so  lacking  in  uniformity  as  to  shape,  grain,  etc.,  that  no 
attempt  was  made  to  grade  them  until  this  past  winter  when  enough 
improvement  appeared  to  have  been,  made  to  warrant  careful  grading. 
Five  grades  were  established  and  the  crop  was  sorted  accordingly. 
The  data  obtained  will  furnish  a  basis  by  which  to  measure  progress 
from  now  on.  These  sweet-corn  investigations  also  have  been  extended 
to  include  a  number  of  individual  ear  studies  to  determine  the  rela- 
tion and  source  of  certain  undesirable  characteristics. 

A  comparison  of  10  Bonny  Best  tomato  seed  stocks  produced  in 
New  Jersey  is  being  made  this  year.  Samples  of  cannery  run,  can- 
house  and  special-stock  seed  were  secured  from  the  various  sources 
recorded  in  the  report  of  the  department  of  horticulture,  and  planted 
on  the  vegetable  plots. 

Breeding  work  with  tomatoes  has  also  been  started  and  seven  crosses 
are  bein^  fruited  for  the  first  time  this  season. 


Floriculture 

Investigational  work  in  floriculture  has  been  largely  confined  to  car- 
nation breeding.  During  the  past  season,  144  new  seedlings  from 
crosses  were  propagated  and  grown,  making  a  total  of  more  than  3,000 
seedlings  tested  since  the  work  was  started  in  1911.  About  70  seed- 
lings which  have  been  secured  from  breeding  work  are  grown  for 
testing  and  further  breeding  in  addition  to  the  new  seedlings.  Con- 
siderable progress  has  been  made  toward  the  securing  of  a  desirable 
red  variety.  A  number  of  the  new  seedlings  appeared  superior  to 
those  of  previous  years.  Two  purple  carnations  were  secured  in 
1917,  and  since  then  8  others  have  appeared.  Several  of  the  latter 
are  superior  to  the  first  two.  Studies  in  color  inheritance  are  still 
being  conducted.  There  are  under  test  one  white  single  in  the  third 
generation,  several  purple  seedlings  of  the  second  generation  and  four 
red  seed'lings  of  the  second  and  of  the  third  generations  which  have 
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come  true  to  color.  While  the  work  has  been  carried  on  in  a  rather 
modest  way  in  the  Short  Course  greenhouses,  the  progress  has  been 
encouraging. 

\         ANIMAL  HUSBANDRY 

The  departi^ent  of  animal  husbandry  has  conducted  two  experi- 
ments during^the  year  and  devoted  the  rest  of  its  activity  in  the  de- 
velopment of  the  herd  and  making  the  change  from  the  quarters  the 
swine  have  occupied  to  a  new  location. 

The  fijrst  of  the  experiments  involved  the  determination  of  the 
eflBciency  and  economy  of  some  of  the  buttermilk  products  sold  in  the 
state  as  supplements  to  ordinary  grain  feeds  and  tankage.  Forty  pigs 
were  used  in  the  trial  that  continued  from  July  16,  1920,  to  October 
24,  1920.  Daily  recordsi  were  maintained  of  the  amounts  of  food  con- 
sumed and  three  lots  of  pigs  receiving  buttermilk  products  were  com- 
pared with  a  lot  fed  a  standard  ration  of  com,  middlings  and 
tankage. 

The  second  experiment  with  30  fall  pigs  consisted  of  the  determina- 
tion of  the  effect  of  pumpkins,  with  and  without  seeds,  on  the  growth 
of  the  animals.  The  work,  which  was  conducted  by  a  senior  student 
in  advanced  nutrition,  was  compared  with  work  done  bv  him  in  study- 
ing the  effect  of  pumpkin  seeds  on  the  human  metabolism. 

Progress  has  been  made  in  the  improvement  of  the  herd  of  Duroc- 
Jersey  swine  through  the  system  of  line-breeding  that  has  been 
established. 

POULTRY  HUSBANDRY 

During  the  past  year,  the  Bergen  County  Egg-Laying  and  Breed- 
Testing  Station  has  been  built  and  put  into  operation  with  every  pen 
of  the  entire  one  hundred  filled.  At  the  present  writing,  this  contest 
is  making  a  very  high  production  and  gives  promise  of  setting  some 
new  records  for  the  summer  months.  The  contest,  as  a  whole,  fur- 
nishes abundant  opportunity  for  observation  of  the  various  factors 
which  influence  egg  production.  The  Vineland  Contest,  now  in  the 
second  year  of  the  second  contest,  is  setting  a  new  world's  record  for 
yearling  hen  production.  Particular  emphasis  has  been  placed  at  the 
Vineland  Contest  on  the  study  of  external  characteristics  relating  to 
measiurements  of  egg-producing  capacity.  Another  important  linp  of 
research  work  conducted  at  this  contest  is  the  study  of  the  influence 
of  proportions  of  dry  mash  and  scratch  grain  throughout  the  different 
seasons  of  the  year.  In  the  neighborhood  of  7,000  chicks  have  been 
hatched  from  the  pedigreed  pens  at  Vineland  and  these  furnish  un- 
limited data  on  the  inheritance  of  high  fecundity. 

The  department  administered  the  $3,000  available  last  year  for  the 
aiding  and  developing  of  poultry  exhibitions.     Six  local  county  or- 
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ganizations  benefited  by  this  act,  together  with  the  Trenton  Inter- 
state Fair  and  the  State  Poultry  Show.  By  the  encouragement  thus 
given  to  poultry  exhibitions^  a  new  impetus  to  this  sort  of  work  was 
very  noticeable. 

The  experiment  conducted  on  the  varying  proportions  of  dry  mash 
and  scratch  grain  and  varying  proportions  of  meat  pcr|ip  has  been 
brought  to  a  close.  As  yet  data  have  not  been  assimilaled  or  analyzed, 
but  a  glance  at  the  figures  would  show  that  it  is  fronkthe  dry  mash 
and  a  fairly  high  percentage  of  meat  scrap  in  the  ration  that  most 
eggs  are  produced. 

The  evening  lunch  furnished  with  artificial  light  in  the  poultry 
house  for  an  hour  during  the  evening,  thus  forcing  the  laying  hens  to 
work  an  extra  hour  and  eat  an  extra  meal,  has  been  thoroughly  tested 
and  proven  economical  and  profitable. 

Continued  study  of  the  preparation  of  vaccine  which  might  prevent 
or  control  chicken  pox,  roup  and  canker  has  been  made  with  the  result 
that  during  the  coming  year  a  vaccine  similar  to  the  California  type 
will  be  distributed  at  cost  throughout  the  state.  It  is  hoped  that 
sufficient  follow-up  work  can  be  done  in  order  to  demonstrate  the  pos- 
sible efficiency  of  this  vaccine.  Along  this  line  it  might  also  be  said 
that  over  700  post-mortem  examinations  have  been  made  of  birds 
dying  in  various  sections  of  New  Jersey.  The  outstanding  point  in 
this  regard  is  the  wide  distribution  of  the  round  white  worm  as  a 
parasite  in  New  Jersey  flocks. 

A  study  of  price  variations  in  the  New  York  market  indicates  that 
a  new  high-water  mark  for  eggs  was  reached  during  October  and  No- 
vember of  last  year^  but  that  a  new  low-water  mark  for  recent  years 
was  reached  during  the  spring  season  of  heavy  production.  With 
grain  prices  reduced  and  heavier  supplies  coming  in,  the  market  price 
of  eggs  also  has  fallen.  The  relation  between  these  conditions,  how- 
ever, is  still  favorable  to  the  poultry  producer. 

Conditions  have  been  brought  about  during  this  past  year  which 
tend  to  bring  the  status  of  our  research  work  back  to  something  like 
normal  conditions.  This  undoubtedly  will  mean  that  during  the  com- 
ing year  poultry  research  activities  can  be  fully  resumed. 


DAIRY  HUSBANDRY 

The  activities  of  the  department  of  dairy  husbandry  for  the  year 
ending  June  30,  1921,  may  be  listed  as  follows. 


Experimental 

Data  have  been  gathered  on  six  different  experimental  projects. 
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Extension 

The  department  of  dairy  husbandry,  cooperating  with  the  depart- 
ment of  extension,  has  given  advice  and  assistance  to  the  dairymen  of 
the  state  through  meetings,  correspondence  and  personal  visits. 
During  the  last  half  of  the  year  two  extension  specialists  in  dairying 
have  been  employed  on  full  time.  On  June  30,  1921,  there  were  6 
active  bull  associations,  8  active  cow-testing  associations,  3  active  state 
breeders^  associations  and  7  active  local  breeders^  associations.  Feed- 
ing demonstrations  and  extension  dairy  schools  have  been  successfully 
carried  on. 

Advanced  Registry 

The  amount  of  advanced  registry  work  done  was  practically  the 
same  as  last  year.  More  tests  were  conducted  last  year  than  had  been 
supervised  by  the  department  in  any  previous  year.  The  year  just 
closed  showed  a  slight  increase  in  the  amount  of  semi-oflBcial  testing 
done  and  a  slight  decrease  in  the  number  of  short-time  tests  made. 


Creamery  Inspection 

An  excellent  law,  together  with  adequate  funds,  has  made  possible 
an  organized  inspection  that  has  given  protection  to  the  farmers 
against  unscrupulous  purchasers  of  milk,  and  has  served  to  create  a 
better  feeling  between  the  buyer  and  seller  of  milk  where  the  per- 
centage of  butterfat  is  used  as  the  basis  for  payment.  Six  thousand 
five  hundred  and  twenty-eight  pieces  of  glassware  were  calibrated  by 
this  department.  Two  prosecutions  were  successfully  carried  out 
against  creamerAinen  who  had  failed  to  observe  the  law. 

Two  hundred  and  sixty-one  individual  inspections  were  made  of 
109  milk  plants.    A  total  of  2,043  samples  were  check-tested. 


AGRONOMY  AND  AGRICULTURAL  ECONOMICS 

The  work  of  the  department  of  agronomy  and  agricultural   eco- 
nomics has  been  continued  along  the  following  lines. 


Agronomy 

The  experimental  work  has  included  alfalfa  variety  and  strain  tests, 
studies  of  crop  failures  following  alfalfa,  relation  of  potato  size  of 
seed-piece  to  yield,  potato  variety  tests  and  the  establishing  of  su- 
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perior  strains  of  potatoes  by  hill  selection  and  hill  and  tuber-unit 
comparisons. 

The  department  also  has  begun  the  development  of  an  admirably 
suited  area  of  ground  on  the  College  Farm  which  is  to  be  devoted  to 
experimental  work,  including  variety  tests,  breeding  and  improve- 
ment projects  and  trials  of  recent  crop  introductions  appearing  suit- 
able to  New  Jersey  conditions.  It  has  also  assembled  more  than  fifty 
of  the  better  strains  of  corn  of  the  state  which  are  being  included  in  a 
corn-breeding  project  aiming  at  the  fundamental  improvement  of  this 
important  crop. 

Agricultural  Economics 

The  agricultural  economics  work  included  the  completion  of  a  3- 
year  study  of  the  cost  of  production  of  can-house  tomatoes^  studies 
on  the  cost  of  producing  onions  in  1920,  the  cost  of  milk  production 
in  1921,  and  the  cost  of  tractor  operation,  as  well  aB  the  keeping  of  40 
complete  cost  accounts  on  as  many  selected  farms.  Becords  also  have 
been  obtained  for  the  cost  of  operation  of  37  farm  trucks,  which  are 
to  be  included  in  further  studies  of  farm  power. 

The  loss  of  the  chief  of  the  department,  who  is  absent  on  leave  for 
work  with  the  State  Federation  of  County  Boards  of  Agriculture,  has 
necessarily  limited,  to  some  extent,  the  full  activities  of  the  depart- 
ment, although  all  major  lines  of  endeavor  have  been  carried  on 
through  the  interim. 

SEED  CONTROL 

The  seed-control  activities  of  the  station  are  making  themselves  felt 
in  the  seed  trade.  There  is  more  certain  knowledge  now  than  ever 
before  among  both  dealers  in  and  users  of  seed,  concerning  varieties, 
types,  quality  and  purity  of  agricultural  seeds  sold  in  New  Jersey 
Growers,  seed-men,  farmers  and  gardeners  are  availing  themselves  to 
an  increasing  extent  of  the  facilities  offered  by  the  seed  laboratories 
of  the  station.  Among  the  samples  tested  during  the  year  there 
should  be  mentioned  1,338  unofficial  samples  aside  from  the  large 
numbers  of  official  samples  collected  by  the  station's  inspectors. 

The  department  has  rendered  helpful  service  in  identifying  the 
numerous  specimens  of  weeds  and  of  weed  seeds  received  from  dif- 
ferent localities.  The  reports  on  identifications  are  usually  accom- 
panied by  advice  as  to  methods  of  eradication.  Still  another  of  the 
activities  of  the  seed  laboratory  relates  to  the  collection  and  examina- 
tion of  cultures  of  bacteria  offered  as  legume  inoculants,  that  is,  as 
furnishing  active  bacteria  capable  of  producing  nodules  on  the  roots 
of  legumes.  Both  official  and  unofficial  samples  of  legume  bacteria 
were  examined  and  reported  on.     The  examinations  in  question  in- 
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eluded  laboratory  studies  as  well  as  greenhouse  tests  in  which  com-» 
mercial  inoculants  were  compared  as  to  their  effectiveness  for  inocu- 
lating different  legumes. 


AGRICULTURAL  EXTENSION 

The  work  for  the  year  has  continued  essentially  along  the  lines  of 
previous  years.  County  agents  have  been  continued  in  18  counties  of 
the  state.  Home  demonstration  agents  have  been  employed  in  8 
counties  and  in  the  city  of  Paterson.  County  club  agents  have  been 
employed  in  8  counties.  In  club  work  2  new  counties  were  started, 
namely,  Middlesex  and  Burlington.  In  both  cases  the  counties  co- 
operated in  the  employment  of  the  agent.  The  policy  of  the  extension 
service  with  reference  to  home  demonstration  and  club  work  is  to  de- 
velop this  work  only  as  fast  as  the  counties  become  interested  and 
provide  appropriation  for  cooperation  in  it. 

All  of  the  cooperative  extension  work  as  conducted  in  the  counties  is 
financed  from  public  funds.  We  believe  that  this  method  of  financing 
the  work  puts  it  on  a  much  sounder  basis  than  it  would  by  private  or 
cooperate  contributions  for  its  support. 


Cooperating  Agencies 

The  extension  service  cooperates  officially  with  the  United  States 
Department  of  Agriculture  and  with  the  various  counties  of  the  state 
in  the  support  of  extension  work.  While  the  county  funds  are  ap- 
propriated by  the  Board  of  Freeholders,  and  their  expenditure  is  en- 
tirely under  the  supervision  of  the  extension  service,  yet  we  recognize 
the  county  board  of  agriculture  as  being  the  organization  which  repre- 
sents the  county  as  a  cooperating  agency.  The  efficiency  of  extension 
work  in  any  county  is  dependent  upon  a  strong  and  active  local  co- 
operating organization,  While  work  is  done  in  cooperation  with  such 
organizations  as  the  grange,  farmers'  clubs,  public  health  service  and 
State  Department  of  Agriculture,  yet  we  have  recognized  in  each 
county  the  county  board  of  agriculture,  and  our  plans  for  work  have 
been  made  m  cooperation  with  that  organization. 


Finances  for  the  Work 

The  funds  used  in  cooperative  extension  work  are  derived  from  ap- 
propriations by  Congress  under  the  Federal  Smith-Lever  Act,  direct 
appropriations  by  Congress  to  the  United  States  Department  of  Agri- 
culture to  be  allotted  to  the  various  states  by  the  States  Eelations  Ser- 
vice, the  state  appropriation  for  farm  demonstration  work  and  ap- 
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propriations  by  the  various  counties  in  support  of  the  demonstration 
work  within  the  county.  Extension  work  is  performed  through  the 
services  of  county  agents,  home  demonstration  agents,  boys'  and  girls^ 
club  agents  and  by  subject-matter  specialists  who  represent  the  Agri- 
cultural College  and  Experiment  Station,  and  the  United  States  De- 
partment of  Agriculture.  The  subject-matter  specialists  work  with 
the  county  agents,  carrying  to  them  expert  assistance  in  the  develop- 
ment of  plans  for  work,  and  in  carrying  out  these  plans. 


The  Program  of  Work 

Extension  work  as  originally  conducted  dealt  largely  with  the  im- 
mediate problems  as  they  came  up  from  day  to  day,  and  from  week 
to  week  throughout  the  year.  With  the  progress  of  the  work,  how- 
ever, it  has  been  found  that  if  permanent  and  lasting  work  is  to  be 
done,  it  must  be  based  on  the  development  of  a  program  designed  to 
meet  the  agricultural  problems  as  they  exist  in  the  various  counties. 
This  program  of  work,  in  turn,  must  be  based  upon  the  development 
of  a  permanent,  profitable  and  satisfactory  afgriculture  in  every 
county.  In  working  out  the  program,  the  subject-matter  specialists 
from  the  college  meet  with  the  county  agents  with  special  subject- 
matter  committees,  and  together  they  consider  the  needs  of  the 
county,  plans  by  which  the  work  may  be  conducted,  cooperators  and 
demonstrators  selected,  and  when  the  plans  have  finally  been  arranged, 
they  are  the  results  of  the  cooperative  effort  of  the  specialists  from 
the  college  and  interested  subject-matter  representatives  from  the 
counties  and  the  county  demonstration  agents.  This  method  of 
working  out  the  program  of  work  for  every  county  has  resulted  in 
local  interest  and  responsibility  for  the  work  not  heretofore  attained. 
N"aturally,  this  plan  has  been  carried  out  in  some  counties  with  greater 
success  than  in  others,  but  we  believe  it  is  the  right  plan,  and  efforts 
will  be  made  to  bring  about  this  method  of  procedure  in  every 
countv. 


Relationships  Within  the  College  and  Experiment  Station 

The  subject-matter  specialists  are  considered  as  a  part  of  the  de- 
partment -^^dth  which  they  are  associated,  administratively  responsible 
to  the  extension  director,  but  responsible  to  the  subject-matter  de- 
partment for  the  instruction  which  is  given.  In  all  cases  the  specialn 
ists  have  office  space  with  the  subject-matter  departments,  take  part 
in  the  department  conferences,  and  are  considered  as  being  representa- 
tives of  the  department  in  their  extension  work.  Through  the  active 
support  which  has  been  given  by  the  heads  and  assistants  in  the 
various  departments,  extension  work  has  been  greatly  strengthened. 
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Needs  in  Extension  Work 

For  the  proper  development  of  extension  work  in  order  that  it  may 
more  adequately  meet  the  needs  of  the  state,  we  should  have  funds 
sufficient  for  the  emplo3mient  of  a  specialist  in  rural  engineering,  a 
specialist  in  animal  husbandry  and,  in  the  home  economics  side  of  the 
work,  a  specialist  in  home  management.  These  specialists  cannot  be 
employed  until  we  receive  increase  in  funds  or  reduce  our  contribu- 
tion toward  the  salaries  of  the  county  agents.  In  order  to  care  for  the 
natural  growth  of  the  work  in  the  counties  we  may  expect  within  the 
next  year  to  call  for  cooperation  in  farm  demonstration  work  in  at 
least  one  more  county,  and  cooperation  in  the  support  of  home  demon- 
stration work  in  at  least  two  counties,  and  in  junior  demonstration, 
or  boys'  and  girls'  club  work,  in  two  counties.  To  care  for  the  work 
now  under  way,  and  provide  funds  for  growth  along  these  lines  above 
mentioned,  would  require  an  increase  in  our  appropriation  of  not  less 
than  $2o,000. 

The  director  of  extension  and  his  associates  have  enjoyed  the  cordial 
support  of  the  members  of  the  research  and  teaching  staffs  of  the  sta- 
tion and  college.  Suppoii;  no  less  cordial  has  been  had  from  various 
cooperating  agencies,  notably  the  county  boards  of  agriculture.  As 
a  result  of  this  cooperation  the  extension  service  has  been  strengthened 
and  made  to  fit  into  the  county  needs. 


SOIL  CHEMISTRY  AND  BACTERIOLOGY 
Field  and  Cylinder  Experiments 

Work  was  continued  during  the  past  year  on  these  projects  in  ac- 
cordance- with  plans  outlined  in  previous  reports.  Nitrogen  de- 
terminations have  been  made  on  about  700  cylinder  and  field  crop 
samples,  and  also  on  a  number  of  miscellaneous  samples. 

Hydrogen-ion  concentration  and  lime-requirement  determinations 
have  been  made  on  samples  of  soil  representing  the  60  cylinders  of 
group  L.  Also  the  total  phosphoric  acid  and  total  lime  have  been  de- 
termined in  these  samples  and  the  total  potash,  magnesium  and 
manganese  in  a  number  of  them. 

During  the  period  May  to  November,  1920,  samples  of  soil  were 
collected  at  intervals  of  two  weeks,  from  six  of  the  limed  and  six  of 
the  unlimed  nitrogenous  fertilizer  series  of  field  plots,  and  hydrogen- 
ion  concentration  and  nitrate-nitrogen  determinations  made.  Lime- 
requirement  determinations  also  were  made  on  certain  of  these  samples 
collected  at  intervals  of  six  weeks. 

The  nitrogen  availability  work  which  has  been  running  for  10  years 
on  soils  varying  in  mechanical  composition  has  been  completed  and 
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samples  of  soil  collected  for  analysis.    This  analytical  work  is  already 
partially  completed. 

A  paper  dealing  with  the  results  obtained  from  the  magnesian  and 
non-magnesian  limestone  experiment  which  has  been  under  way  for 
more  than  10  years,  was  presented  at  the  1920  meeting  of  the  Ameri- 
can Society  of  Agronomy,  and  another  paper  dealing  with  the  question 
of  nitrogen  accumulation  and  utilization  as  worked  out  in  the  cylin- 
ders, for  8  types  of  soil,  has  been  accepted  by  Dr.  E.  J.  Russell  for 
publication  in  the  Journal  of  Agricultural  Science.  Also  two  or  three 
papers  giving  the  results  of  work  in  this  department  have  appeared 
in  Soil  Science  during  the  year. 


Sulfur  Oxidation  Experiments 

Extensive  laboratory  experiments  have  been  carried  on  to  determine 
the  extent  to  which  sulfur  is  oxidized  by  a  new  sulfur  organism. 
Oxidation  has  been  allowed  to  proceed  in  an  inorganic  medium  in  the 
presence  of  triealcium  phosphate,  and  the  results  have  been  measured 
by  determining  the  soluble  sulfates  and  phosphate  thus  formed. 

A  field  experiment  was  conducted  during  the  summer  of  1920  to 
determine  the  influence  of  varying  amounts  of  sulfur  on  soil  reaction 
and  crop  gi'owth.  Samples  of  soil  were  collected  from  these  plots  at 
intervals  of  two  weeks,  from  May  to  November,  for  hydrogen-ion  con- 
centration and  nitrate-nitrogen  determinations.  The  results  of  this 
work  have  been  reported  in  Soil  Science. 

Field  experiments  have  also  been  conducted  to  determine  the  rela- 
tive value  of  inoculated  and  uninoculated  sulfur  when  this  is  used  in 
connection  with  raw  rock  phosphate  and  vsdth  greensand  marl. 


Potato  Fertilizer  Experiments 

The  fertilizer  ratio  experiment  with  potatoes  which  is  being  con- 
ducted at  the  station  in  cooperation  with  the  Bureau  of  Plant  In- 
dustry, and  also  the  fertilizer  experiment  at  Elmer,  in  Salem  County, 
in  cooperation  with  J.  Harry  Kandle,  were  both  continued  during  the 
season  of  1920.  This  gives  two  years^  results  for  the  former  and  four 
for  the  latter.  The  yield  in  the  Elmer  experiment  last  year  was  the 
largest  since  the  work  was  started.  A  summary  of  this  work  for  the 
first  three  years  was  published  in  New  Jersey  Agriculture  for  August. 
1920,  and  a  summary  of  the  four  years'  results  was  given  out  on 
mimeographed  sheets  at  the  winter  meeting  of  the  Potato  Growers' 
Association.    The  work  at  both  places  is  being  continued  this  year. 
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Other  Experiments 

Several  new  projects  have  been  undertaken  this  year,  some  of  which 
are  being  carried  on  by  graduate  students.  Among  these  may  be  men- 
tioned the  comparison  of  different  forms  of  lime  by  E.  M.  Bamette> 
the  influence  of  fertilizers  on  germination  by  Dana  G.  Coe,  and  the 
influence  of  sulfur  on  the  solubility  of  the  potash  in  greensand  marl 
by  Willem  Eudolfs. 

Considerable  work  also  has  been  done  toward  the  analysis  of  soil 
samples  sent  in  by  the  Stat€  Soil  Survey  party. 

A  number  of  miscellaneous  samples  have  been  identified  and  lime- 
requirement  determinations  made  on  soils  sent  in  by  residents  of  the 
state. 

Borax  Fertilizer  E^qieriment  with  Com  and  Potatoes 

This  project  was  started  in  1920  in  cooperation  with  the  Bureau  of 
Plant  Industry,  United  States  Department  of  Agriculture.  The  ob- 
ject of  this  experiment  was  to  determine  to  what  extent  borax  in  the 
fertilizer  will  prove  injurious  to  potatoes  and  com. 

For  potatoes  a  standard  4-8-4  fertilizer  was  used,  and  to  this  tliere 
was  added  anhydrous  borax  in  amounts  varying  from  1  pound  to  400 
pounds  per  acre.  Plots  receiving  this  mixture  were  compared  with 
check  plots,  that  is,  plots  which  received  the  fertilizer  without  any 
borax. 

When  the  borax  was  applied  two  weeks  before  planting  the  injury 
was  much  less  than  when  applied  at  the  time  of  planting. 

With  amounts  of  borax  up  to  30  pounds  per  acre  the  injury  was 
slight.  Applications  of  50  pounds  or  over  per  acre  had  a  distinct  de- 
pressing effect  with  respect  to  both  germination  and  growth. 

The  effect  of  the  borax  on  the  corn  was  quite  similar  to  its  effect  on 
the  potatoes.  It  is  probalbly  slightly  more  toxic  to  the  former  than  to 
the  latter. 

The  cover  crop  of  rye  which  followed  the  potatoes  did  not  appear 
to  be  injured  even  where  the  application  of  borax  amounted  to  200 
and  400  pounds  per  acre. 

Potatoes  have  been  planted  again  this  year  on  the  same  plots  in 
order  that  the  residual  effect  of  the  borax  may  be  noted. 


Buildings  and  Equipment 

The  addition  to  the  soil  house  which  was  started  about  a  year  ago 
was  completed  last  August  and  has  proved  a  valuable  contribution, 
the  lower  part  being  used  for  storing  and  mixing  fertilizers  and  the 
upper  part  for  storing  crop  samples. 


Digitized  by 


Google 


22  NEW  JERSEY  STATE  AGRICULTURAL 

A  small  power  threshing  machine  was  purchased  for  use  in  thresh- 
ing samplesi  of  grain  and  soybeans. 

A  careful  examination  of  the  cylinders  early  in  the  spring  showed 
that  a  good  many  of  these  were  rusting  through  just  at  the  surface  of 
the  ground.  Most  of  those  that  were  in  bad  shape  have  now  been  re- 
paired by  the  use  of  strips  of  galvanized  iron  and  roofing  cement. 
Beneath  the  ground  the  cylinders  appear  still  to  be  in  good  shape. 

No  important  additions  have  been  made  to  the  laboratory  equip- 
ment during  the  year.  For  the  coming  year,  we  shall  need  additional 
book  shelves,  and  considerable  glassware  and  other  apparatus,  includ- 
ing an  oil  immersion  objective. 


PLANT  PHYSIOLOGY 

The  work  of  the  department  of  plant  physiology  has  continued 
during  the  year  along  lines  of  research  similar  to  those  carried  out 
during  the  preceding  year.  The  work  has  been  vigorously  prosecuted 
and  it  is  gratifying  to  be  able  to  report  that  fine  progress  has  been 
made  with  the  problems  under  investigation.  The  year's  accom- 
plishment exceeds  that  of  any  previous  year. 

Most  attention  has  been  given  to  the  study  of  the  salt  nutrition  of 
plants  and  to  closely  related  problems.  A  special  study  was  made  of 
the  salt  requirements  of  the  soybean  plant  during  the  early  or  vegeta- 
tive stage  of  development.  The  results  of  this  work  are  given  in  the 
departmental  report.  The  work  which  was  carried  out  last  year  on  the 
salt  requirements  of  the  potato  has  been  repeated,  and  in  the  main 
last  year's  results  have  been  confirmed. 

A  preliminary  study  has  been  made  of  the  effect  upon  plant  growth 
of  constantly  aerating  the  medium  in  which  the  plants  were  grown, 
and  at  the  same  time  continually  renewing  the  mineral  nutrients  by 
"drip  and  drain"  methods.  The  work  was  carried  out  with  solulion 
and  sand  cultures  and  some  surprising  results  were  obtained.  By 
constant  aeration  and  continual  renewal  of  the  salt  nutrients  ihe 
yields  were  more  than  double  those  obtained  from  similar  cultures 
not  aerated  and  in  which  the  salt  nutrients  were  renewed  onlv  every 
three  or  four  days.  The  superior  yields  w^ere  due  not  so  much  to  the 
constant  renewal  of  the  salt  nutrients  as  to  the  perfect  aeration  of 
the  media. 

The  experimental  work  carried  out  with  the  muck  soils  of  Bergen 
County  has  clearly  demonstrated  that  these  soils  can  be  greatly  im- 
proved for  the  growth  of  celery  by  a  moderate  application  of  fer- 
tilizer mixtures  which  are  relatively  low  in  nitrogen  and  potassium 
and  high  in  phosphorus. 

The  study  of  the  relation  of  hydrogen-ion  ooncentration  to  plant 
growth  has  been  continued.  Special  attention  has  been  given  to  the 
rates  of  change  in  the  hydrogen-ion  concentration  of  nutrient  media 
produced  by  the  growing  plants,  and  it  has  been  determined  that  tliis 
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change  in  reaction  has  considerable  influence  upon  the  availability  and 
efficiency  of  certain  elements.  Experiments  dealing  with  some  of  the 
factors  affecting  the  rates  of  change  in  reaction  also  have  been  carried 
out.  An  attempt  is  now  being  made  to  determine  what  are  the  under- 
lying causes  of  the  change  in  reaction  which  a  nutrient  medium  under- 
goes during  contact  with  the  roots  of  growing  plants.  During  the  past 
year  this  line  of  research  has  been  carried  out  in  connection  with  the 
study  of  ammonium  sulfate  in  relation  to  plant  growth  and  con- 
siderable progress  has  been  made.  The  experimental  work  on  iron 
availability  has  been  continued  and  some  results  of  practical  impor- 
tance have  been  obtained  also  in  connection  with  the  study  of  am- 
monium sulfate.  The  work  thus  far  has  been  confined  largely  to  the 
use  of  the  inorganic  iron  compounds  in  solution  and  sand  cultures, 
and  that  considerable  progress  has  been  made  is  indicated  in  the  de- 
partmental report.  Similar  studies  with  organic  iron  compounds 
have  not  yet  been  undertaken. 

A  new  project  was  organized  during  the  year  involving  an  im- 
portant line  of  research,  namely,  a  study  of  the  rates  of  plant  growth 
and  of  actual  crop  production  of  various  species  of  agricultural  plants 
in  relation  to  the  size,  weight  and  quality  of  the  seed.  Although  this 
work  has  been  in  progress  only  for  a  comparatively  short  period  of 
time,  some  important  results  have  already  been  obtained. 

Considerable  time  has  been  given  also  to  the  study  of  many  minor 
problems  which  are  continually  arising  in  connection  with  the  ex- 
perimental work  carried  out  under  the  various  projects.  It  is,  of 
course,  essential  that  these  minor  problems  receive  careful  attention 
in  order  that  successful  progress  may  attend  the  main  lines  of 
research. 

ENTOMOLOGY 

During  the  year  just  closed  this  department  has  had  under  con- 
sideration ten  different  projects  known  as:  (1)  mosquito  control;  (2) 
climate  and  insect  investigations;  (3)  orchard  insect  investigations; 
(4)  stickers,  spreaders  and  dilu tents  for  spraying  and  dusting  mix- 
tures; (5)  small  fruit,  investigations;  (6)  vegetable  insect  investiga- 
tions; (7)  arthropods  injurious  to  poultry  production;  (8)  insects 
injurious  to  market  milk;  (9)  cranberry  problems;  (10)  biology 
of  sewage  disposal. 

Two  projects,  one  a  revival  and  the  other  new,  were  filed  about  June 
20,  1921,  entitled:  green-house  insect  investigations  and  soil  infest- 
ing insect  investigations. 

Mosquito  Control 

Work  has  been  continued  along  the  same  lines  as  last  year — dis- 
covery and  elimination  of  mosquito  breeding  on  120,000  acres  of  salt 
marsh  and  320,000  acres  of  upland,  maintenance  of  drainage  systems 
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both  on  upland  and  salt  marsh  in  good  working  condition,  and  the 
accomplishment  of  as  large  an  amount  of  drainage,  filling,  cleaning 
and  stocking  with  fish  as  the  funds  would  permit. 

With  the  exception  of  the  ditching  in  the  Cumberland  County  Fait 
marsh,  which  is  roughly  600,000  feet,  the  entire  drainage  system  on 
the  salt  marsh  amounting  to  fully  17-i/^  millions  of  feet  of  ditching 
10  inches  wide,  or  its  equivalent,  have  been  gone  over  and  the  obstruc- 
tions removed;  1,861,020  feet  has  actually  been  recut  and  1,604,946 
feet  of  new  ditching  has  been  installed;  383,797  linear  feet  of  upland 
ditching  has  been  recut  and  as  large  but  indeterminated  footage  in- 
stalled. The  patrol  and  temporary  elimination,  covering  120,000 
acres  of  salt  marsh  and  320,000  acres  of  upland,  has  been  carried  out. 

The  result  of  this  work  has  oflEered  a  very  considerable  degree  of 
protection  to  about  2-iA  millions  of  people,  and  immense  sums  have 
been  invested  in  industrial  plants,  summer  homes  and  all-y ear-around 
dwellings  in  areas  that  were  once  too  badly  mosquito-ridden  to  be  at- 
tractive for  such  improvement. 


Cfimate  and  Insect  Investigations 

Three  sets  of  experiments  with  the  bean  weevil  on  ihe  relation  of 
atmospheric  moisture  to  the  rate  of  insect  metabolism  have  been  com- 
pleted. The  results  have  been  averaged  and  curves  to  represent  the 
results  have  been  constructed.  These  curves  are  very  nearly  straight 
lines  and  show  a  variation  of  two-tenths  of  a  day  for  each  per  cent  of 
change  between  7.1  and  80  per  cent. 

A  study  has  been  made  of  the  effects  of  low  atmospheric  moisture 
for  the  protection  of  seeds  against  certain  seed-infesting  insects. 
Preliminary  to  this  study  determination  was  made  of  the  effect  of 
loss  of  water  on  the  viability  of  corn,  beans  and  peas.  It  was  found 
that  the  removal  of  water  beyond  a  certain  point,  which  was  variable 
for  each  species,  reduced  germination.  The  hygroscopic  power  of 
certain  common  cheap  substances,  such  as  CaO  (lime),  CaCla  (cal- 
cium chloride),  CaOH  (hydrated  lime)  and'Milltown  Ball  Clay  No.  9, 
was  determined,  and  it  was  found  that  while  CaO  and  CaCl2  had  con- 
siderable hygroscopic  power,  CaOH  and  the  clay  had  almost  none. 
Quantities  of  beans  were  enclosed  in  glass  in  two  ways — with  a  thick 
layer  of  cotton  between  the  beans  and  the  ground  substance,  and  with 
the  beans  and  the  substance  mixed  in.  various  proportions.  Beetles 
were  placed  in  each  of  the  jars  and  covered  with  cheese-cloth.  Some 
of  the  beetles  succeeded  m  coming  through  in  all  jars  with  tlie  oolton 
layer  between.  Some  beetles  came  through  in  the  dust  mixture  of 
CaOH,  in  the  smaller  amounts  of  CaO.  Beans  were  crushed  and 
broken  in  the  CaO  and  were  wet  and  mined  in  the  OaClo.  When  the 
beans  were  mixed  with  Milltown  Ball  Clay  No.  9,  at  the  rate  of  16  to  1, 
they  were  completely  protected  from  injury.  It  must  be  concluded, 
therefore,  that  the  common  cheap  substances  experimented  with  act 
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as  contacts,  and  that  the  Milltown  Ball  Clay  No.  9  gives  the  best  pro- 
tection without  fear  of  injury  to  the  seed. 

A  study  was  made  of  the  degree  of  heat  which  would  destroy  various 

seed-infesting  insects.     It  was  first  necessary  to  determine  the  time 

necessary  to  heat  the  seed  to  the  temperature  of  the  chamber,  the 

curves  representing  the  time  at  different  temperatures.     In  beans, 

corn   and   ground   barley   the  time   required   at   110°    P.   increased 

steadily  until  130  to  140°  P.,  when  the  time  very  rapidly  decreased 

at  150°  P.  to  less  than  the  starting  point,  with  all  except  corn.    One 

hour  of  heating  beyond  the  time  necessary  to  bring  the  mass  to  the 

temperature  of  the  chamber  seems  to  kill  the  adult,  pupa  and  larva  of 

the  boan  weevil  (Echocerus  cormdus)  and  the  larva  of  the  dermestid 

(Trogodermu  tarsale)  at  a  temperature  of  150°  P.  without  damage 

to  the  viability  of  the  seed  concerned.     Considering  the  relatively 

short  time  necessary  to  bring  the  mass  to  the  necessary  temperature  it 

seems  that  150°  P.  is  probably  the  best  temperature  to  use. 


Orchard  Insect  Investigations 

The  delayed  dormant  spray  to  which  40  per  cent  nicotine  has  been 
added  at  the  rate  of  1  to  500  appears  to  be  a  specific  for  the  oat  aphis, 
rosy  apple  louse  and  green  apple  aphis.  The  last  species  has  for  the 
last  two  years  reappeared  in  the  water  sprouts  in  midsummer,  seem- 
ing to  come  in  from  outside  the  treated  orchard  on  the  wing.  The 
reappearance  of  this  species  is  being  watched  for  this  season  and  an 
attempt  will  be  made  to  destroy  it  with  40  per  cent  nicotine  and  soap. 

The  pear  psylla  appears  to  yield  to  the  treatment  outlined  in  the 
spraying  schedule  when  this  is  carefully  and  conscientiously  carried 
out. 

Again,  during  the  last  season  the  codling  moth  exhibited  two  broods 
at  Glassboro  and  the  numerous  side-worms  appear  to  belong  to  that 
species.  This  insect  was  controlled  at  Maple  Shade  by  the  sprays  out- 
lined in  the  schedule,  but  at  Glassboro  the  schedule  treatments  failed 
to  effect  a  control.  A  set  of  blocks,  to  one  of  which  sufficient  accessory 
sprays  are  being  applied  to  insure  maintenance  of  coating  during  the 
period  of  entry  of  both  broods,  is  being  carefully  treated  at  Glassboro 
during  the  present  season. 

Our  knowledge  of  the  use  of  paradichlorobenzene  for  peach-borer 
control  has  been  considerably  extended  during  the  present  year.  It 
has  been  found  that  fall  treatments  on  trees  6  years  of  age  or  older 
kill  95  per  cent  of  the  larvae  and  cause  little  or  no  injury  to  the  trees. 
Treatments  of  young  trees  with  short-time  fall  application  (10  to  14 
days'  exposure)  kill  80  per  cent  or  more  of  the  larvae  and  produce 
little  or  no  injury.  Purther  experimental  work  is  needed  to  determine 
the  effectiveness  and  safety  of  the  treatments  on  young  trees. 

The  tests  on  the  relative  value  of  spray  and  dust  methods  of  apply- 
ing insecticides  for  control  of  plum  curoalio,  codling  moth,  apple 
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aphis  and  apple  leaf  hoppers  showed  that  the  dust  mixtures  were  only 
about  one-half  as  efficient  in  the  control  of  the  first  two  species  and 
considerably  less  efficient  in  the  control  of  the  last  two.  They  also 
indicated  that  the  lack  of  efficiency  in  the  dust  for  the  first  two  species 
was  due  to  its  having  been  quickly  washed  from  the  trees  by  rain.  No 
definite  results  can  be  recorded  at  this  time  in  connection  with  the 
investigations  on  stickers,  spreaders  and  dilu tents;  small  fruit  insects; 
vegetable  insects;  arthropods  injurious  to  poultry;  and  insects  in- 
jurious to  market  milk. 


Investigation  of  Cranberry  Problems 

The  tests  made  during  this  year  confirmed  the  results  of  1919  in 
showing  that  20  pounds  of  nitrogen  drawn  from  nitrate  of  soda  is 
nearly  the  optimum  for  annual  treatments  on  Savannah  land.     This 
study  will  be  carried  through  another  year  before  the  results  are  con- 
sidered final.    Additional  data  have  been  secured  concerning  the  op- 
timum amount  of  phosphoric  acid  for  annual  treatments  on  cranberry 
land,  but  no  definite  recommendation  can  be  made  at  this  time.    The 
applications  of  a  mixture  of  mineral  and  organic  nitrogen  on  Savan- 
nah land  did  not  yield  as  large  a  crop  as  an  application  of  an  equiva- 
lent amount  of  nitrogen  drawn  from  nitrate  of  soda  alone,  but  the 
mixture  produced  larger  yields  than  an  equivalent  amount  of  nitrogen 
drawn  from  dried  blood  alone.     This  study  is  to  be  carried  through 
another  year  before  it  is  discontinued.    The  optimum  amount  of  tiie 
mixed  fertilizer  appears  to  be  from  500  to  800  pounds  to  the  acre 
annually. 

Barium  phosphate  and  calcium  cyanamide  gave  no  increases  that 
could  encourage  their  use  and  the  test  has  been  discontinued. 

On  mud  bottom,  nitrogen  cannot  be  used  in  as  large  quantities  as 
on  Savannah  soil.  On  the  other  hand,  phosphoric  acid  in  large 
amount?  appears  to  be  quite  as  essential  and  potash  gave  no  definite 
results  within  the  fii-st  3^ear. 

The  optimum  hydrogen-ion  concentration  on  Savannah  cranberry 
land  appears  to  be  4.4  to  4.6.  This  has  been  obtained  by  adding 
ground  limestone  at  the  rate  of  4,000  pounds  per  acre. 

The  cranberry  girdler  cannot  be  controlled  by  applications  of 
sodium  cyanide  at  the  rate  of  200  pounds  to  the  acre.  This  substance 
does  not  reach  the  insect  in  lethal  doses  even  when  diluted  in  40,000 
gallons  of  water. 

The  cranberry  blossom  worm  has  proven  a  serious  pest  during  the 
year  and  an  immediate  control  seemed  to  be  important.  Complete 
submergence  for  24  hours,  between  May  25  and  June  5,  appeared  to 
destroy  nearly  100  per  cent  of  the  worms. 

Our  knowledge  of  cranberry  weeds  has  been  extended  by  a  system- 
atic study  of  the  flora  of  New  Jersey  bogs.  Control  measures  will  be- 
attempted  now  that  the  flora  are  listed. 
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Some  data  have  been  collected  on  the  effect  of  flooding  en  the  cran- 
berry  plant  during  the  fall.  They  are  not  sufficiently  complete  to  war- 
rant their  discussion  at  this  time. 


Invedtigations  of  the  Biology  of  Sewage  Disposal 

The  work  during  the  present  year  has  been  devoted  to  determining 
the  identity  of  certain  plants  and  animals  found  in  the  sprinkling 
sewage  filter.  There  were  found,  identified,  and  described:  Oscillco- 
toria  limosa,  Arthrospira  jtmneri,  Mougeotia  sphcerocoipa,  Ulothrix 
siibiilis,  Binnlearia  sp.,  Cladophora  crvipata,  Monhystera  sp.,  Rhahdi- 
tis  sp.,  Plectns  sp.,  No/is  sp.,  Dero  sp.,  Naidum  sp.,  Pristina  sp.,  Tim- 
nodrUuH  sp.,  Tuhifix  sp.,  and  LeucopJienga  sp. 

The  first  six  are  species  of  algse,  and  the  rest  are  Nematodos  (the 
next  three,),  Oligochseta  (the  next  eight  genera),  and  the  last  a 
dipterous  insect. 

Careful  drawings  were  made  of  all  these  species. 


Greenhouse  Insect  Investigations 

(1)  Apparatus  for  determining  the  concentration  of  hydrocyanic 
acid  gas  (HCN)  in  the  atmosphere  was  devised. 

(2)  By  means  of  this  apparatus  the  following  facts  regarding  dis- 
tribution of  the  gas  were  obtained : 

(a)  Maximum  density  of  HON  is  reached  in  from  4  to  6 
minutes. 

(b)  Concentration  usually  first  appears  in  the  comb. 

(c)  The  size  of  the  greenhouse  and  the  amount  of  the  charge 
appear  to  have  little  or  no  effect  upon  the  distribution  of  the 
HCN. 

(d)  The  size  of  the  house  appears  to  have  little  or  no  effect 
upon  the  loss  of  HCN,  but  the  tightness  of  the  house  appears  to 
be  the  important  factor. 

(e)  Air  currents  within  the  house  appear  to  affect  greatly  the 
degree  of  density  of  HCN. 

(f )  Unevenness  of  density  can  best  be  overcome  by  multiplying 
the  points  of  discharging  the  HCN. 

(g)  Temperature  and  atmospheric  moisture  have  little  effect 
within  greenhouse  limits,  but  greater  densities  appear  to  be  cor- 
related with  lower  temperatures  and  higher  moistures. 

(3)  The  minimum  dosage  for  plant  lice  (principally  rosy  aphis) 
appears  to  be  affected  by  temperature,  but  the  amount  of  dosage  ap- 
pears to  be  much  more  important;  0.0001  gm.  of  HCN  per  liter  fails 
to  kill  even  in  30  minutes  at  a  temperature  of  100°  F.,  0.00015  gm. 
per  liter  kills  at  80°  E.  in  30  minutes,  but  in  15  minutes  only  50  per 
cent  are  destroyed;   the  same  dosage  at  100°  F.  kills  in  15  minutes; 
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0.002  gm.  of  HON  per  liter  kills  everything  in  temperatures  ranging 
from  40°  F.  to  100°  F. 

The  minimum  dosage  for  these  insects  in  a  tight  receptacle  under 
greenhouse  temperatures  of  40°  to  100°  F.  is  about  0.0002  gm.  of 
HCN  per  liter. 

In  practical  greenhouse  fumigation  for  the  rosy  aphis  the  charge  of 
5/8  ounce  to  1,000  cubic  feet  should  theoretically  give  a  density  of 
0.000312  gm.  per  liter,  but  as  a  matter  of  fact  the  density  over  the 
benches  does  not  usually  exceed  0.0003  gm.  of  HCN"  per  liter.  Even 
this  is  much  larger  than  the  minimum  dosage  in  a  closed  receptacle, 
exceeding  it  by  0.0001  gm.  per  liter. 


PLANT  PATHOLOGY 

The  organization  of  the  department  was  practically  the  same  as 
last  year.  The  force  consisted  of  Dr.  Wm.  H.  Martin,  working  on  the 
diseases  of  potatoes;  R.  F.  Poole,  working  on  the  diseases  of  celery, 
horseradish,  sweet  potatoes  and  tomatoes;  C.  M.  Haenseler,  working 
on  fungi  injurious  to  paints  and  on  the  wilt  of  eggplant  and  leaf  and 
fruit  spot  of  the  pear;  W.  D.  Moore,  working  on  root  rots  of  peas  and 
com;  and  G.  W.  Fant,  working  on  brown  rot  of  peach  and  seed-bed 
diseases. 

The  epidemics  in  1920  were  the  brown  rot  of  peach,  late  blight  of 
potato,  common  scab  of  potato,  leaf  spot  of  cherry,  wilt  of  eggplant, 
black  leg  of  cabbage,  streak  of  tomato,  and  in  1921  the  bacterial  rot 
of  seed  potatoes.  There  were  many  other  important  diseases,  some  of 
which  may  become  very  serious  under  favorable  conditions. 

There  is  need  for  the  services  of  an  associate  plant  pathologist  who 
could  undertake  the  development  of  disease-resistant  strains.  The 
root  rot  of  the  pea,  wilt  of  the  tomato,  wilt  of  eggplant  and  black  \e^ 
of  cabbage  are  outstanding  cases  of  plant  diseases  that  can  be  best 
controlled  by  the  development  of  resistant  varieties.  However,  there 
are  many  other  diseases  that  should  receive  attention.  Other  im- 
portant lines  of  work  which  are  neglected  at  the  present  time  are 
diseases  of  grain  and  forage  crops,  small  fruits  and  vegetables,  and 
the  storage  of  fruits  and  vegetables  in  such  manner  as  to  protect 
them  from  diseases. 

OYSTER  INVESTIGATIONS 

The  biologist  of  the  station  became,  on  July  1,  1920,  also  the 
biologist  of  the  New  Jersey  State  Board  of  Fisheries.  In  this  dual 
capacity  he  was  able  to  make  definite  progress  in  the  study  of  a 
number  of  the  inxportant  factors  that  affect  our  oyster  industry.  His 
technical  knowledge  of  the  chosen  subject  was  utilized  by  other  state 
and  national  agencies.  Thus  he  was  called  upon  to  co-operate  with 
the  State  Department  of  Health  in  making  a  survey  of  the  upper 
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I>elaware  Bay  for  the  purpose  of  determining  the  extent  of  polhition 
and  its  effect  on  the  propagation  of  oysters.  He  was  asked  to  appear 
at  Providence,  R.  I.,  as  expert  witness  in  the  case  of  Rooks  vs.  Mex- 
ican Petroleum  Company  as  to  the  effect  of  oil  upon  oysters.  The 
American  Biological  Society  appointed  him  chairman  of  its  committee 
on  pollution  of  land  and  coastal  waters.  At  the  invitation  of  the 
Secretary  of  Commerce  he  attended  a  conference  called  at  Washington 
to  consider  the  subject  of  pollution  and  conservation  as  applied  to 
the  fisheries.  The  Secretary  appointed  him  a  member  of  the  perma- 
nent committee  on  pollution.  Papers  were  presented  by  the  biologist 
at  the  National  Convention  of  the  American  Public  Health  Associa^ 
tion,  San  Francisco,  Cal._,  September,  1920 ;  and  the  American  Asso- 
ciation for  the  Advancement  of  Science,  Chicago,  111.,  December, 
1920. 

PUBLICATIONS 

The  department  of  publications  during  the  past  year  has  con- 
tinued the  lines  of  work  previously  adopted,  with  some  new  develop- 
ments. The  work  on  publicity  and  publications  has  been  organized 
on  a  project  basis  and  a  definite  program  followed.  Publicity  pro- 
grams for  e'ach  department  in  the  institution  were  adopted  at  the 
beginning  of  the  fiscal  year  and  have  been  used  as  a  basis  for  the 
activities  of  the  department  of  publications.  Such  a  plan  has  con- 
tributed much  toward  the  efficiency  of  the  work  and  will  be  con- 
tinued throughout  the  ensuing  year. 

The  monthly  publication,  New  Jersey  Agriculture,  has  proven  so 
successful  that  beginning  with  July  1,  1920,  it  was  distributed  to  the 
entire  mailiug  list.  At  the  close  of  the  year  an  edition  of  12,000 
copies  was  being  printed.  Also,  in  order  to  provide  more  space  for 
the  research  activities  of  the  Experiment  Station,  the  size  of  the  issue 
was  increased  from  8  to  16  pages  on  alternate  months. 

The .  number  of  scientific  papers  contributed  by  members  of  the 
Experiment  Station  staff  to  technical  journals  has  been  increasing 
and  beginning  in  May,  1920,  a  journal  series  was  established.  Tech- 
nical papers  prepared  by  members  of  the  staff  are  submitted  to  the 
director  and  before  being  forwarded  to  the  publishers  of  the  scientific 
journals  are  given  a  series  number.  Eeprints  of  the  papers  are  pur- 
chased by  the  Experiment  Station  and  placed  on  file  for  future  dis- 
tribution. At  this  writing,  over  30  papers  have  already  been  entered 
in  the  journal  series.    A  list  of  these  papers  appears  below. 

Exhibits  of  Experiment  Station  publications  were  made  at  the 
meeting  of  the  State  Horticultural  Society  at  Atlantic  City,  in  De- 
cember, during  Agricultural  Week  at  Trenton  in  January,  and  during 
the  Summer  Field  Meetiog  at  the  Ex;periment  Station  in  June.  Also, 
an  exhibit  of  the  yearns  publications  and  publicity  material  was  made 
at  the  annual  conference  of  the  American  Association  of  Agricultural 
College  Editors  at  the  University  of  Missouri  in  May.  In  competition 
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with  exhibits  of  the  a^icultural  colleges  and  experiment  stations  of 
other  states,  New  Jersey  was  awarded  second  place. 

Relations  with  the  newspapers  of  the  state  have  continued  cordial, 
with  evidence  of  increasing  use  of  the  agricultural  news  issued  through 
the  station  and  college  news  service.  The  personal  survey  by  the 
editor  of  newspapers  of  the  state,  dailies  of  New  York  and  Philadelphia 
and  farm  papers  in  the  East,  has  been  continued  as  far  as  time  would 
permit. 

The  department  is  co-operating  vrith  the  State  Federation  of 
County  Boards  of  Agriculture  in  publicity  work.  A  memorandum 
of  agreement  has  been  adopted  jointly  by  the  Publicity  Committee  of 
the  State  Federation  and  a  special  committee  on  publicity  represent- 
ing the  extension  division  of  the  college  and  station.  This  agreement 
avoids  overlapping  in  the  publicity  work  of  the  two  bodies  and 
assures  effective  co-ordination. 

Among  the  needs  of  the  department  may  be  mentioned  the  revision 
of  the  mailing  list.  It  is  planned  to  make  a  complete  revision  of  the 
list  during  the  next  fiscal  year.  The  department  is  also  badly  in 
need  of  additional  room,  especially  for  shelving  sipace,  filing  furniture 
and  storage  of  publications. 

A  list  of  the  publications  of  the  year  follows : 

Publications 

Bulletins 
No. 

343  Analyses  of  Materials  Sold  as  Insecticides  and  Fungicides  During  1920. 

Charles  S.  Cathcart  and  Ralph  L.  Willis. 

344  Analyses  of  Commercial  Fertilizers,  Fertilizer  Supplies  and  Home  Mix- 

tures, 1920.    Charles  S.  Cathcart. 

345  Studies  on  Tomato  Leaf-Spot.    William  H.  Martin. 

346  The   Chemical   Composition   of   the   Soils  of   the   Camdep   Area   of   New 

Jersey.    A.  W.  Blair  and  H.  C.  McLean. 

347  The  Artificial  Incubation  and  Brooding  of  Turkeys.     H.  W.  Graybill. 

348  The  Mosquitoes  of  New  Jersey  and  their  Control.     Thomas  J.  Headlee. 

349  Analyses    of    Commercial    Fertilizers    and    Ground    Bone;     Analyses    of 

Agricultural  Lime.    Chari.es  S.  Cathcart. 

350  Fertilizer  Registrations  for  1921.    Charles  S.  Cathcart. 

351  Aids  to   Successful  Oyster  Culture.     I.  Procuring  the  Seed.     Thurlow 

C.  Nelson. 

352  A  Study  of  the  Biology  of  the  Sprinkling  Sewage  Filter.     J.  Wallace 

Thomson. 

353  Costs,  Profits  and  Practices  of  the  Can-House  Tomato  Industry  in  New 

Jersey-    Frank  App  and  Allen  G.  Waller. 

354  Analyses    of    Commercial    Feeding-Stuffs    and    Registrations    for    1921. 

Charles  S.  Cathcart. 
203     Some  Household  Pests.     (Reprint.) 

Circulars 

121  Buying  and  Selling  Milk  on  a  Butterfat  Basis.    Forrest  C.  Button. 

122  Potato  Diseases  in  New  Jersey.    Mel.  T.  Cook  and  William  H.  Martin. 

123  Diseases  of  Sweet  Potatoes.     Mel.  T.  Cook  and  Robert  F.  Poole. 

124  A  Complete  Fertilizer  for  Savannah  Cranberry  Land.    Charles  S.  Beck- 

WITH. 
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24  The  Home  Preparation  of  Lime  and  Sulfur  Mixtures.     (Reprint.) 

97  Common  Diseases  of  Ornamental  Plants.     (Reprint.) 

98  Common  Diseases  of  Shade  and  Ornamental  Trees.     (Reprint.) 
101  The   Home   Butchering   and   Curing  of  Pork.     (Reprint.) 

116  Spray  Calendar  for  Apples  and  Qiiinces.      (Reprint.) 

117  Spray  Calendar  for\  Peaches.     (Reprint.) 

118  Spray  Calendar  for  Pears.     (Reprint.) 

119  Spray  Calendar  for  Plums.     (Reprint.) 

120  Spray  Calendar  for  Cherries.      (Reprint.) 

Reports 

1920  Forty-first  Annual  Report  of  the  New  Jersey  State  Agricultural  Experi- 
ment Station,  and  Thirty-third  Annual  Report  of  the  New  Jersey 
Agricultural  College  Experiment  Station. 

New  Jersey  Agriculture 

Vol.  2,  Nos.  7-12. 
Vol.  3,  Nos.  1-6. 

Hints  to  Poultry  men 
Vol.  8,  No.  10,  July,  1920. 

Broodiness :   Its  Influence  and  Control.    Ralston  R.  Hannas. 
Vol.  8,  No.  11,  August,  1920, 

A  Campaign  Against  Dangerous  Poultry  Parasites.    Willard  C.  Thomp- 
son. 
Vol.  8,  No.  12,  September,  1920. 

The  Improved  New  Jersey  Multiple  Unit  Laying  House.    Irving  L.  Owen 

and  GEOttGE  H.  Pound. 
Vol.  9,  No.  1,  October,  1920. 

The  Economics  of  Artificial  Illumination.     Harry  R.  LiEWis. 
Vol.  9,  No.  2,  November,  1920. 

Ways  and  M^ans  of  Feeding  the  Laying  Hens.     Willard  C.  Thompson. 
Vol.  9,  No.  3,  December,  1920. 

The  Handling  and  Packing  of  Market  Eggs.    George  H.  Pound. 
Vol.  9,  No.  4,  January,  1921. 

A  Method  of  Keeping  Poultry  Records  and  Accounts.     Irving  L.  Owen. 
Vol.  9,  No.  5,  February,  1921. 

How  to  Hatch  More  and  Better  Chicks.    Elmer  H.  Wene. 
Vol.  9,  No.  6,  March,  1921. 

Coal  Stove  Colony  Brooding.     Irving  L.  Owen. 
Vol.  9,  No.  7,  April,  1921. 

A    Campaign    to    Control    Chicken    Pox.      Willard    C.    Thompson    and 

Linden  S.  Dodson. 
Vol.  9,  No.  8,  May,  1921. 

Milk  a  Panacea  for  Poultry  Ills.    Harry  R.  Lewis. 
Vol.  9,  No.  9,  June,  1921. 

Culling:    A  Practical  Plan  to  Eliminate  the  Non-Producing  Hen.     W.  H. 

AXXEN. 

(Reprints)   Vol.  6,  No.  8. 
Vol.  7,  No.  7. 

Vol.  8,  Nos.  1,  2,  5,  6,  8,  11. 
Vol.  9,  Nos.  1,  2. 

Extension  News  Service 

Timely  Tips  to  Gardeners^Nos.  13-20   (1920)    1-11    (1921). 
Rural  Ruminations — Nos.  22-45. 
Home  Cogitations — Nos.  7-25. 

Miscellaneous  stories  from   the   different  departments   published   weekly  for 
the  use  of  the  weekly,  the  daily  and  the  agricultural  press. 

List  of  Available  PuhlicationSf  Decenvber^  1920. 
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Journal  Series 

(Published  or  in  Press) 

No.  1.  J.  G.  Lipman  and  A.  W.  Blair.  Field  Experiments  on  the  Avail- 
ability of  Nitrogenous  Fertilizers,  1908-1917.  Soil  Science,  May, 
1920. 

No.  2.  J.  R.  Neller.  The  Potential  Biochemical  Activity  of  the  Spores  of 
Soil  Bacteria.    Soil  Science,  May,  1920. 

No.  3.  W.  H.  Martin.  The  Relation  of  Sulfur  to  Soil  Acidity  and  to  the 
Control  of  Potato  Scab.    SoU  Science,  May,  1920. 

No.  4.  J.  R.  Neller.  The  Oxidizing  Power  of  Soil  from  Limed  and  Unlimed 
Plots  and  its  Relation  to  Other  Factors.    Soil  Science,  July,  1920. 

No.  5.  William  H.  Wood  Komp.  The  Use  of  Carbon  Bisulfide  Against  the 
White  Grub.     Soil  Science,  July,  1920. 

No.  6.  Jacob  S.  Joffe.  The  Influence  of  Soil  Reaction  on  the  Growth  of 
Alfalfa.     Soil  Science,  October,  1920. 

No.  7.  Charles  S.  Beckwith.  The  Effect  of  Fertilizers  on  Blueberries.  Soil 
Science,  October,  1920. 

No.  8.  J.  6.  Lipman  and  J.  S.  Joffe.  The  Influence  of  Initial  Reaction  on 
the  Oxidation  of  Sulfur  and  the  Formation  of  Available  Phos- 
phates.    Soil  Science,  October,  1920.- 

No.  9.  Alvah  Peterson.  Some  Studies  on  the  Effect  of  Arsenical  and  Other 
Insecticides  on  the  Larvae  of  the  Oriental  Peach  Moth.  Journal 
of  Economic  Entomology,  October,  1920. 

No.  10.  Ernest  Van  Alstine.  The  Determination  of  Hydrogen-Ion  Concen- 
tration by  the  Colorimetric  Method  and  an  Apparatus  for  Rapid 
and  Accurate  Work.     SoU  Science,  December,  1920. 

No.  11.  Linus  H.  Jones  and  John  W.  Shive.  The  Influence  of  Iron  in  the 
Forms  of  Ferric  Phosphate  and  Ferrous  Sulfate  upon  the  Growth 
of  Wheat  in  a  Nutrient  Solution.    Soil  Science,  January,  1921. 

No,  12.  William  H.  Martin.  A  Comparison  of  Inoculated  and  Uninoculated 
Sulfur  for  the  Control  of  Potato  Scab.  Soil  Science,  January. 
1921. 

No.  13.  J.  G.  Lipman,  A.  W.  Blair,  W.  H.  Martin  and  C.  S.  Beckwith. 
Inoculated  Sulfur  as  a  Plant-Food  Solvent.  Soil  Science,  Feb- 
ruary, 1921. 

No.  14.  Gertrude  E.  MacPherson.  The  Comparative  Morphology  of  the 
Dodder  and  the  Morning  -Glory.     Botanical  Gazette,  May,  1921. 

No.  15.  W.  Rudolfs.  Effect  of  Salt  Solutions  Having  Definite  Osmotic  Con- 
centrations Values  Upon  Absorption  by  Seeds.  SoU  Science. 
April,  1921. 

No.  16.  T.  J.  Headlee.  Dusting  vs.  Spraying  for  Insect  Control.  Proceedings 
of  the  New  Jersey  State  Horticultural  Society,  1920. 

No.  17.  T.  J.  Headlee.  The  Response  of  the  Bean  Weevil  to  Different  Per- 
centages of  Atmospheric  Moisture.  Journal  of  Economic  Ento- 
mology. 

No.  18.  T.  J.  Headlee.  Dusting  as  a  Means  of  Controlling  Injurious  Insects. 
Journal  of  Economic  Entomology. 

No.  19.  Alvah  Peterson.  Some  Soil  Fumigation  Experiments  with  Para- 
dichlorobenzene  for  the  Control  of  the  Peach-Tree  Borer,  Sanni- 
noidea  Exitiosa  Say.     Soil  Science,  April,  1921. 

No.  20.  A.  W.  Blair  and  B.  E.  Brown.  The  Influence  of  Fertilizers  Con 
taining  Borax  on  the  Yield  of  Potatoes  and  Com.  Soil  Science. 
May,  1921. 

No.  21.  C.  M.  Haenseler.  The  Effect  of  Salt  Proportions  and  Concentration 
on  the  Growth  of  Aspergillus  Niger.  American  Journal  of 
Botany,  March,  1921. 

No.  22.  T.  J.  Headlee.  Methods  and  Results  of  Mosquito  Extermination  in 
New  Jersey.  Proceedings  of  the  Society  for  the  Promotion  of 
Agricultural  Science,  1920. 
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Ko.  23.  J.  G.  Ldpman  and  A.  W.  Blair.  Nitrogen  Losses  Under  Intensive 
Cropping.     Soil  Science,  July,  1921. 

No.  24.  J.  G.  Lipman,  A.  L.  Prince  and  A.  W.  Blair.  The  Influence  of  Vary- 
ing Amounts  of  Sulfur  in  the  Soil,  on  Crop  Yields,  Hydrogen-Ion 
Concentration,  Lime-Requirement  and  Nitrate  Formation.  Soil 
Sciencei^  September,  1921. 

No.  25.  Charles  S.  Beckwith.  The  Effect  of  Fertilizer  Treatments  on  Savan- 
nah Cranberry  Land.    Soil  Science^  August,  1921. 

No.  26.     Mjel.  T.  Cook.     The  Blossom  Blight  of  the  Peach.     Phytopathology. 

No.  27.     Mel.  T.  Cook.     Falling  Foliage.     Phytopathology. 

No.  28.  Linus  H.  Jones  and  J.  W.  Shive.  The  Effect  of  Ammonium  Sulfate 
upon  Plants  in  Nutrient  Solutions  Supplied  with  Ferric  Phos- 
phate and  Ferrous  Sulfate  as  Sources  of  Iron.  Journal  of 
Agricultural  Reaea/rch. 

No.  29.  Mel.  T.  Cook.  Morphological  Studies  on  Peach  Yellows  and  Little 
Peach.    Botanical  Gazette. 

No.  30.  J.  R.  Neller  and  W.  J.  Morse.  Effects  upon  the  Growth  of  Potatoes, 
Com  and  Beans  Resulting  from  the  Addition  of  Borax  to  the 
Fertilizer  Used.     Soil  Science,  August,  1921. 

No.  31.  Jacob  S.  Joffe.  Studies  of  Sulfur  Oxidation  in  Sulfur-Floats-Soil 
Mixtures.     Soil  Science. 

No.  32.  Selman  A.  Waksman.  Microorganisms  Concerned  in  the  Oxidation 
of  Sulfur  in  the  Soil.     I.  Introductory.     Journal  of  Bacteriology. 

No.  33.  Selman  A.  Waksman  and  J.  S.  Joffe.  Microorganisms  Concerned  in 
the  Oxidation  of  Sulfur  in  the  Soil.  II.  Thiobacillus  Thio- 
oxidans,  A  New  Sulfur-Oxidizing!  Organism.  Journal  of  Bac- 
teriology. 

No.  34.  Selman  A.  Waksman  and  Jacob  S.  Joffe.  The  Oxidation  of  Sulfur  by 
Microorganisms.  Proceedings  Society  for  Experimental  Biology 
and  Medicine,  Vol.  28,  p.  1-3. 

No.  35.  Selman  A.  Waksman  and  Jacob  S.  Joflfee.  Add  Production  by  a 
New  Sulfur-Oxidizing  Bacterium.     Science,  March,  1921. 

No.  36.  Jacob  G.  Lipman.  Some  of  the  New  Applications  of  Sulfur  in 
Agriculture.     Chemical  Age,  July,  1920. 

No.  37.  Jacob  G.  Lipman.  The  Value  of  Liming  in  a  Crop  Rotation  with 
and  without  Legumes.     Journal  American  Society  Agronomy. 

No.  38.  Thurlow  C.  Nelson.  Some  Aspects  of  Pollution  as  Affecting  Oyster 
Propagation.    American  Journal  Public  Health,  June,  1921. 

No.  39.  W.  Rudolfs.  Experiments  with  Common  Rock  Salt:  I.  Effect  on 
Asparagus.    Soil  Science. 

No.  40.  W.  Rudolfs.  Experiment  with  Common  Rock  Salt:  II.  Eradication 
of  Weeds  and  Cleaning  of  Roadsides  with  Salt.     Soil  Science. 

No.  41.  W.  Rudolfs.  Experiments  with  Common  Rock  Salt:  II.  After 
Effects  of  Salt.     Soil  Science. 

No.  42.  J.  G.  Lipman,  S.  A.  Waksman  and  J.  S.  Joffe.  The  Oxidation  of 
Sulfur  by  Soil  Organisms.    SoU  Science. 

No.  43.  Ernest  Van  Alstine.  Sodium  Nitrate  Fertilizer  as  a  Physiologically 
Alkaline  Salt  and  the  Development  of  Chlorosis  of  Plants  under 
Alkaline  Conditions.    Soil  Science. 

No.  44.  J.  R.  Neller.  The  Influence  of  Growing  Plants  upon  Oxidation 
Processes  in  the  Soil.    Soil  Science. 

No.  45.  Jacob  S.  Joffe.  Preliminary  Studies  on .  the  Isolation  of  Sulfur 
Oxidizing  Bacteria  from  Sulfur-Floats-Soil  Composts.  Soil 
Science. 

No.  46.  W.  M.  Regan  and  S.  W.  Mead.  Factors  Affecting  the  Composition 
of  Milk  for  a  Period  of  Two  Days.    Journal  Dairy  Science. 

No.  47.  Alvah  Peterson.  Some  Studies  on  the  Influence  of  Environmental 
Factors  on  the  Hatching  of  the  Eggs  of  Aphis  Avenw  Fab.,  and 
Aphia  Pomi  DeG.  Annals  of  the  Entomological  Society  of  Amer- 
ica, Vol.  13,  p.  391-400. 
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No.  48.     Thomas    J.    Headlee.      Some    Experience    witii    the    Codling    Moth. 

Journal  Economic  Entomology^  Vol.  13,  p.  166-172. 
No.  49.     Thomas  J.  Headlee.    The  Present  Status  of  the  Gypsy  Moth  in  New 

Jersey.     Journal  Economic  Entomoloffy,  Vol.  14,  p.  172-177. 

Technical  Papers 

App,  Frank 

Review  of  Illinois  Bui.  231,  "The  Horse  and  the  Tractor" — Journal  of 

Farm  Economical  April,  1921. 
Review  of   Farmers'  Bui.   1093,   "Influence   of   the   Tractor   and   Use  of 

Horses" — Journal  of  Farm  Economics,  to  be  published. 
Review   of   Cornell    Memoir   34,    "Economic   Study   of   Farm    Ijayout"— 

Journal  of  Farm  Economics,  April,  1921. 

DoDSON,  Linden  S. 

New  Jersey  to  Undertake  the  Control  of  Chicken  Pox  by  Vaccination— 
Journal  of  the  American  Association  of  Instructors  and  Investigators  in 
Poultry  Husbandry,  July,  1920. 

Hannas,  Ralston  R. 

Embryo  Mortality — Journal  of  the  American  Association  of  Instructors 
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(Gipsy  Moth  and  Japanese  Beetle) — Official  Proceedings  6th  Annual 
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City  and  Vicinity) — Proceedings  New  York  Farmers*  Meeting  of  Jan- 
uary 18,  1921. 

The  Japanese  Beetle,  Bui.  23,  Department  of  Agriculture — Official  Pro- 
ceedings 5th  Annual  Agricultural  Convention,  1920. 

Summary  of  the  State  and  County, Work — Proceedings  7th  Annual  Meet- 
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Report  of  the  New  Jersey  Board  of  Shellfisheries  for  1920,  p.  8-15. 
Trenton. 

Thompson,  W.  C. 

A  Practical  Test  of  the  Blood  Agglutination  Technic  "Rettger"  in  a 
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The  Home-Mixing  of  Fertilizers — Pennsylvania  Farmer,  November  6,  192U. 
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aylvania  Farmer,  November  13,  1920. 
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Experiment  Stations  Ck)-operate  in  the  Study  of  the  Lime  Question — Penn- 
sylvania Farmer,  December  4,  1920. 

Soybeans  on  American  Farms — Pennsylvania  Farmer,  December  11.  1920. 
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Results  of   Fertilizer  Experiments — Department   of  Agriculture,   Bulletin 
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Our  Invisible  Friends  and  Enemies  in  the  Soil — The  Philadelphia  Record 
Out  of  Town  Life  Magazine,  Vol.  4,  No.  2,  Spring  number,  1921. 
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MusGRAVE,  George  W. 
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Peterson,  Alvah 
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February,  1921. 

Regan,  William  M. 

Layton  Bull  Association — New  Jersey  Agriculture,  June,  1921. 
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World's  Record  Broken  by  New  Jersey  Holstein — New  Jersey  Agriculture, 
March,  1921. 

College  Herd  Makes  Magna  Cum  Laude  Record — New  Jersey  Agricul- 
ture, February,  1921. 

How  it  Feels  to  Own  a  Grand  Champion  Bull — New  Jersey  Agriculture, 
February,  1921. 

Only  New  Jersey  Farmers  Bought  New  Jersey  Cows — New  Jersey  Agri- 
culture, April,  1921. 

May  Day  of  Portland  Boasts  a  Real  Record — New  Jersey  Agriculture. 

Holstein-Friesian  Men  Win,  but  College  Loses  John  W.  Bartlett — New 
Jersey  Agriculture,  January,  1921. 

Betsey  of  Crystal  Springs  Makes  Butter-fat  Record — New  Jersey  Agri- 
culture. 

New  Jersey  and  Her  New  Field  Secretary — Holstein-Friesian  World, 

Breeding  Helps  Dairy  Cow  Pay  More  Than  Her  Board  Bill — New  Jersey 
Agriculture. 

Waller,  Allen  G. 

Cost  of  Producing  Can-House  Tomatoes — Neio  Jersey  Agriculture,  Feb- 
ruary, 1921. 

Woodward,  Carl  R. 

How  Motor  Trucks  Boost  Farm  Values — Country  Gentleman,  March   5, 

1921. 
Why  the  Farmers  are  Opposed  to  Daylight  Saving — Newark  Sunday  Call 

February  20,  1921. 
Putting  New  Life  Into  the  Old  Orchard — Farm  Journal,  February,  1921. 
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November,  1920. 
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Report  of  the  Department  of  Chemistry 

Charles  S.  Cathcart 


I.  INTRODUCTORY 

The  activities  of  the  department  of  chemistry  do  not  vary  greatly 
from  year  to  year  since  the  inspection  laws  of  the  state  prescribe  the 
work  to  be  done  and  this  is  sufficient  to  require  the  entire  time  of  the 
members  of  the  department.  In  fact,  the  quantity  of  work  required 
is  so  large  that  it  could  not  be  taken  care  of  by  the  number  of  assist- 
ants assigned  to  the  department  unless,  every  member  devoted  his  full 
time  assiduously  to  the  analyses  required.  Full  credit,  therefore,  is 
due  each  member  of  the  department  for  the  manner  in  which  the  work 
was  accomplished. 

IL  ADMINISTRATION 

During  the  fiscal  year  ending  June  30,  1921,  inspections  of  the  ma- 
terials sold  as  insecticides,  fertilizers,  agricultural  lime  and  commer- 
cial feeding  stuffs  were  made.  In  order  to  make  the  inspections  the 
following  details  had  to  be  considered :  (1)  registrations;  (2)  collec- 
tion of  samples;  (3)  chemical  examinations;  (4)  reports  to  the  pur- 
chasers and  manufacturers  and  (5)  publication  of  the  results. 

All  of  the  inspection  laws  require  annual  registration  of  the  brands 
to  be  offered  for  sale.  As  these  registrations  are  submitted  a  record  is 
made  for  use  during  the  year  and  certificates  are  forwarded  to  the  par- 
ties making  the  registrations.  Inasmuch  as  the  fertilizer  and  feeding 
stuffs  laws  do  not  permit  the  lowering  of  the  standard  of  any  brand 
after  it  has  once  been  registered,  it  is  necessary  to  keep  a  permanent 
record  of  each  new  brand  registered  in  order  that  the  information  may 
be  available  when  applications  are  received.  The  fertilizer  and  feeding 
stuffs  laws  also  require  tonnage  reports  to  be  rendered  twice  a  year. 
These  reports  when  received  are  recorded  in  their  proper  places  for 
future  reference. 

The  registrations  and  tonnage  reports  are  made  on  printed  forms 
supplied  by  the  Station  in  order  that  there  may  be  uniformity  in  the 
papers  submitted,  and  also  that  the  statements  may  be  made  in  terms 
acceptable  to  the  requirements  of  the  laws. 
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The  following  is  a  summary  of  the  applications  for  registrations 
which  were  received  during  the  year  1920,  and  for  which  certificates 
were  duly  issued : 

Insecticide   registrations    266 

Fertilizer  registrations 1572 

Agricultural  line   registrations    80 

Commercial  feeding  stuffs  registrations 2190 

Total  registrations 4108 

During  the  four  inspections  a  total  of  1,980  samples  were  examined 
and  reported  to  the  manufacturers  as  well  as  to  the  parties  whose  stock 
was  represented  by  the  samples  examined. 

A  summary  of  the  results  obtained  during  the  inspections  will  be 
given  in  this  report,  but  the  detailed  reports  will  be  found  in  the  bul- 
letins 343,  344,  349,  350  and  354. 

III.  INSPECTION  OF   INSECTICIDES   AND  FUNGICIDES 

DURING  1920 

The  detailed  results  of  this  inspection  were  published  under  date  of 
October  11,  1920,  in  Bulletin  343. 

Regifttrations 

In  accordance  with  the  requirements  of  the  law  (Chapter  89,  Ses- 
sion of  1912),  49  manufacturers  and  dealers  registered  266  brands 
which  they  would  offer  for  sale. 

Inspection 

The  collection  of  the  samples  was  made  by  one  of  our  regular  in- 
spectors who  was  given  very  definite  instructions  as  to  the  methods  to 
be  used  in  drawing  the  samples.  He  was  instructed  also  to  secure, 
when  possible,  samples  of  the  brands  in  original  packages  as  well  as 
those  which  represented  larger  shipments.  In  accordance  with  these 
instructions,  a  total  of  103  samples  were  collected  and  forwarded  to 
the  Station. 

Mnety-three  samples  were  examined,  consisting  of — 

14  samples  of  paris  green 

8  samples  of  lead  arsenate   (paste) 
13  samples  of  lead  arsenate   (powder) 

5  samples  of  calcium  arsenate 
11  samples  of  bordeaux  mixture 

4  samples  of  lime-sulfur  solution 

3  samples  of  soluble-sulfur  compounds 

5  samples  of  nicotine  preparations 
30  samples  of  miscellaneous  brands 

93  total 
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Parift  Green 

Fourteen  samples  of  paris  green  were  examined,  10  of  which  were 
received  in  original  packages.  The  samples  which  were  received  in 
original  packages  were  carefully  weighed  with  and  without  the  con- 
tainer in  order  to  ascertain  the  net  weight  of  the  insecticide.  All  of 
these  samples  contained  the  net  weight  claimed,  with  the  exception  of 
one  sample,  which  was  supposed  to  contain  1  pound,  but  was  nearly  1 
ounce  short  in  weight. 

The  standard  for  paris  green  as  prescribed  by  our  law  is  that  it 
should  contain  at  least  50  per  cent  of  arsenious  oxide,  and  that  it 
should  not  contain  arsenic  in  water-soluble  forms  equivalent  to  more 
than  3.50  per  cent  of  arsenious  oxide.  All  of  the  samples  satisfied 
these  requirements. 

Lead  Arsenate 

There  were  8  samples  of  lead  arsenate  paste  examined.  All  of  these 
samples  were  received  in  original  packages;  6  samples  contained  the 
net  weight  claimed  and  2  samples  were  supposed  to  contain  1  pound 
each,  but  their  actual  weight  was  about  2  ounces  short. 

The  standard  for  this  material  is  that  it  should  contain  (1)  not 
more  than  50  per  cent  of  water;  (2)  not  less  than  12.5  per  cent  of 
arsenic  oxide  and  (3)  water-soluble  arsenic  equivalent  to  less  than 
0.75  per  cent  of  arsenic  oxide.  All  of  the  samples  satisfied  these  re- 
quirements with  two  exceptions.  One  of  the  samples  contained  an 
excess  of  water-soluble  arsenic  and  another  sample  contained  a  small 
amount  of  water  in  excess  of  the  amount  prescribed. 

There  were  13  samples  of  powdered  lead  arsenate,  all  of  which  satis- 
fied the  guarantees  given. 

Calcium  Arsenate 

Five  samples  of  calcium  arsenate  were  examined^  One  sample  was 
low  in  the  content  of  total  arsenic  and  two  samples  contained  an  excess 
of  water-soluble  arsenic.  The  other  two  samples  satisfied  the  guar- 
antees given. 

Bordeaux  Mixture 

A  total  of  11  samples  of  bordeaux,  8  of  which  were  in  a  dry  form, 
were  examined.    All  of  the  samples  satisfied  the  guarantees  given. 


Lime-Sulfur  Solution  and  Soluble-Sulfur  Compounds 

Four  samples  of  lime-sulfur  solution  and  3  samples  of  soluble-sulfur 
compounds  were  examined  for  the  total  sulfur  content.  Only  one 
sample  was  guaranteed  in  terms  of  total  sulfur  and  the  results  ob- 
tained satisfied  the  guarantee  given. 
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Nicotine  Preparations 

These  products  were  represented  by  5  samples,  one  of  which  was  not 
guaranteed.  Three  of  the  samples  fully  satisfied  the  guarantees  stated 
and  one  sample  was  slightly  deficient  in  the  content  of  nicotine. 

Miscellaneous  BrandU 

There  were  30  samples  examined,  which  represented  mixtures  sold 
by  the  various  manufacturers,  all  of  which,  with  one  exception,  were 
accompanied  by  the  guarantees  at  the  time  of  sampling.  Twenty-two 
of  the  guaranteed  samples  satisfied  all  of  the  guarantees  as  given,  and 
7  samples  were  deficient,  5  in  one  element  and  2  in  two  elements.  The 
deficiencies  consisted  of  2  in  total  arsenic  content;  3  in  an  excess  of 
water-soluble  arsenic ;  3  in  the  sulfur  content  and  1  in  the  content  of 
nicotine. 


IV.  INSPECTION  OF  COMMERCIAL  FERTILIZERS  DUR- 
ING 1920 

The  detailed  results  of  the  fertilizer  inspection  were  published  in 
Bulletin  344  under  date  of  October  20,  1920,  and  in  Bulletin  349 
under  date  of  December  29,  1920. 

Authority  for  Making  the  Inspections 

The  law  entitled  "An  Act  Concerning  Fertilizers,"  which  was  ap- 
proved March  27,  1912,  with  the  amendments  which  were  approved 
x\pril  12,  1919,  requires  the  following: 

1.  Registration  of  ithe  brand  to  be  offered  for  sale. 

2.  Rendering  'tonnage  reports  on  specified  dates. 

3.  Inspection   of   the  fertilizers  sold  and   the  publication   of  the 

results  obtained. 

Registrations 

During  the  year  124  manufacturers  and  jobbers  registered  1,572 
brands  of  mixed  fertilizers  and  fertilizer  materials. 

The  law  requires  the  publication  of  the  registrations  made  and,  in 
accordance  with  this  requirement,  under  date  of  January  26,  1920. 
Bulletin  341  was  issued,  containing  all  of  the  registrations  which  had 
l)een  received  up  to  that  date  for  the  present  fiscal  year.  The  registra- 
tions that  wore  received  between  that  date  and  October  31,  1920,  were 
published  in  Bulletin  3-19.  The  registrations  that  have  been  received 
for  the  presejit  year  were  published  in  Bulletin  350. 
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Reports  of  Tonnage 

The  law  requires  the  manufacturers  or  parties  responsible  for  the 
sale  of  fertilizers  in  this  state  to  render  on  April  1st  and  November  1st 
of  each  year  a  certified  report  of  the  tonnage  sold  during  the  preceding 
months.  Tahle  1  shows  a  summary  of  the  tonnage  reported  during 
the  last  8  years. 

TaUe  1 

Summary  of  Tonnage  Reports 


YEAR 


April  Reports 


Mixed 
Fertilizers 


Fertilizer 
Materials 


November  Reports 


Mixed 
Fertilizers 


Fertilizer 
Materials 


Total 
for  the 
Year 


1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


Tons 

87,446.91 
78,768.27 
87,052.13 
61,368.88 
86,840.44 
90,371.85 
94,463.07 
87,942.01 


Tons 

10,303.17 
8,735.62 
7,276.45 
9,032.68 
9,146.80 
6,544.66 
6,264.86 
6,452.28 


Tons 

51,706.28 
59,223.26 
53,288.11 
52,328.81 
74,231.13 
51,404.20 
43,594.97 
64,847.51 


Tons 

7,204.79 
6,686.28 
5,459.28 
7,069.70 
6,264.73 
4,877.90 
5,162.15 
5,579.13 


Tons 

156,661.15 
155,414.14 
153,075.97 
129,800.07 
176,483.10 
153,198.61 
149,485.05 
164,820.93 


Wholesale  Prices  of  the  Essential  Elements  of  Plant-Food  for 

1920 

The  wholesale  prices  of  the  unmixed  or  raw  materials  used  in  pre- 
paring the  mixed  fertilizers  are  quoted  weekly  in  the  trade  journal, 
"The  Oil,  Paint  and  Drug  Reporter."  In  order  to  express  the  figures 
given  as  prices  per  pound  of  actual  plant-food,  which  is  the  form 
adopted  by  the  experiment  stations  of  this  country,  the  quotations  have 
been  recalculated  and  tabulated  for  the  year  1920. 

The  Trade  Value  of  the  Essential  Elements  of  Plant-Food 

For  many  years  previous  to  1916  it  was  the  practice  of  this  Station 
to  prepare  a  schedule  of  values  for  use  in  computing  the  actual  valua- 
tion of  the  fertilizers  examined,  but  since  the  date  mentioned  condi- 
tions did  not  warrant  making  these  valuations  on  account  of-  the  great 
fluctuations  of  the  market.    Prices  have  become  more  stabilized,  and. 
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although  the  calculations  have  not  been  made  for  publication  this  year, 
the  following  schedule  was  prepared  for  the  use  of  the  office : 

Cents 
per  pound 

Nitrogen  in  nitrates 24.0 

Nitrogen  in  ammonium  salts .- 28.0 

Nitrogen,  organic,  in  mixed  fertilizers   40.0 

Phosphoric  acid,  soluble  in  water   9.0 

Phosphoric  acid,  soluble  in  ammonium  citrate 8.0 

Phosphoric  acid,  insoluble,  in  mixed  fertilizer 3.0 

Potash,  soluble  in  water   15.0 

Table  2 
Wholesale  Cost  of  Plant-Food  Elements  Per  Pound  in  New  York 


MONTHS 
1920 


Nitrogen  in  Form  of 


ua2 


o  g 

«  I 


^  ft 

O 

s?? 


Potash  in  Form  of 


0)     Qj 


02   O 


January    

February 

March    

April    

May    

June    

July    

August    

September    . . . 

October   

November  . .  . 
December    . .  . 

Average,  1920 
Average,  1919 
Average,  1918 


cts. 

20.00 
23.22 
24.57 
24.89 
24.57 
25.14 
25.72 
24.06 
22.72 
19.98 
18.53 
17.95 

22.61 
22.73 
30.17 


cts. 


23.17 
25.36 
26.59 
26.83 
26.83 
26.54 
23.46 
21.71 
17.56 

24.23 
22.13 
32  82 


cts. 

45.54 
47.81 
53.13 
51.61 

48.88 
48.58 
48.94 
47.97 
45.54 
40.98 
32.24 
26.87 

44.84 
37.54 
42.04 


cts. 

6.17 
6.17 
5.94 
5.89 
5.78 
6.02 
6.56 
656 
6.56 
6.33 
6.06 
5.84 

6.16 
6.12 
6.36 


cts. 

13.42 
12.50 
11.55 
11.23 
11.23 
11.23 
11.23 
11.23 
11.23 
11.23 
11.23 
10.75 

11.51 
12.41 


cts. 

13.75 
14.19 
13.25 
12.50 
12.40 
12.00 
12.00 
12.15 
11.65 
10.95 
10.35 
9.63 

12.07 
15.40 
31.02 


cts. 


20.00 
20.00 
19.00 
17.50 
17.50 
18.75 
14.75 
14.25 
14.25 
14.25 

17.03 


36.33 


Collection  of  Samples 

The  plan  adopted  for  the  collection  of  the  samples  was  the  same  as 
used  in  the  jDrevious  inspections,  which  included  carefully  prepared 
itineraries  for  the  two  inspectors  who  had  been  assigned  to  tl|e  work. 
When  the  time  arrived  to  start  tlie  actual  collection  of  the  samples  of 
spring  goods,  we  were  reminded  that  it  was  not  always  possible  to  carry 
ont  a  project  as  it  is  outlined  on  paper.    The  severe  winter  with  the 


Digitized  by 


Google 


EXPERIMENT  STATION  REPORT.        55 

late  stoi-ms  had  made  the  freight  deliveries  late,  and  it  had  also  made 
many  of  the  roads  impassable,  so  that  our  inspectors  could  not  get  very 
far  from  the  main  thoroughfares..  We  made  every  effort  possible  to 
keep  track  of  the  shipments  as  they  arrived  and  secured,  such  samples 
as  we  could  dming  the  early  part  of  the  season.  After  a  time  condi- 
tions were  better  and  the  regular  work  was  taken  up,  but  it  is  quite 
possible  that  we  were  unable  to  look  after  the  shipments  in  certain 
localities  £ls  we  had  desired. 

Two  collections  were  made  during  the  year,  the  first  one  during  the 
spring  nionths  and  the  second  one  in  September. 

During  these  tours  the  inspectors  visited  every  county  in  the  state, 
an-d  a  total  of  1,285  samples  were  received  at  the  Station.  A  small 
percentage  of  these  samples  was  forwarded  by  individuals  who  were 
responsible  for  the  accuracy  of  the  samples  submitted.  The  official 
samples  taken  by  our  inspectors  represented  the  stock  of  437  dealers 
and  consumers  who  were  located  in  168  cities  or  towns.  The  stock  of 
many  other  dealers  and  consumers  was  inspected,  but  no  samples  were 
taken  because  the  brands  had  been  previously  sampled  at  nearby  places. 

The  unofficial  samples  that  were  forwarded  by  individuals  were  duly 
examined  and  reported,  but  the  results  are  not  published  unless  there 
is  an  apparent  reason  for  making  a  permanent  record  of  them. 

Official  Sampler  Selected  for  Examination 

The  law  definitely  prescribes  the  method  to  be  used  in  the  sampling 
of  fertilizers,  and  the  inspectors  are  given  definite  instructions  regard- 
ing it.  It  would  be  impossible  to  examine  all  of  the  samples  that  could 
be  obtained,  and,  consequently,  the  inspectors  have  instructions  as  to 
the  number  of  samples  of  each  particular  brand  which  they  should 
take.  As  a  result,  nearly  every  brand  is  represented  by  two  or  more 
samples.  Every  brand  received  is  examined.  If  only  one  sample  of  a 
brand  has  been  received  there  can  be  no  selection,  but  when  more  than 
one  sample  has  been  received,  it  is  our  practice  to  select  the  one  that 
represents  the  largest  stock  on  hand  at  the  time  of  sampling.  The 
samples  analyzed  during  the  present  year  consisted  of  the  following : 

512  samples  of  commercial  fertilizers 

129  samples  of  commercial  fertilizers   (duplicates) 

7  samples  of  home  mixtures 

11  samples  of  humus  and  manures 

B6  samples  of  fertilizer  materials 

3Q  samples  of  ground  bone 

123  samples  of  sundry  materials 

898  samples,  total 

Average  Guaranteed  and  Actual  Composition 

The  total  number  of  samples  of  mixed  fertilizers  examined  was  641, 
representing  512  brands.  There  were  375  brands  that  were  guaranteed 
to  contain  nitrogen,  phosphoric  acid  and  potash,  and  in  the  other  137 
brands  potash  was  not  guaranteed. 


Digitized  by 


Google 


56 


NEW  JERSEY  STATE  AGRICULTURAL 


Table  3 

Average  of  375  Brands  Gmtaining  Nitrogen,  Phosphoric  Acid 

and  Potash 


Found 


Guar- 
anteed 


Nitrogen,  as  nitrates 

Nitrogen,  as  ammonia  salts 

Nitrogen,  as  water-soluble  organic. . 
Nitrogen,  as  water-insoluble  organic 

Nitrogen,   total    

Phosphoric  acid,  total  

Phosphoric  acid,  insoluble   

Phosphoric  acid,  available   

Potash    


per  cent 

0.69 
0.64 
0.41 
0.61 

9.80 
1.42 


per  cent 


2.35 


8.38 
3.86 


per  cent 


2.36 


7.85 
3.61 


Table  4 
Average  of  137  Brands  Containing  Nitrogen  and  Phosphoric  Acid 


Found 

Guar- 
anteed 

Nitrogen,  as  nitrates   

per  cent 

0.57 
0.74 
0.43 

0.77 

12.77 
2.26 

per  cent 

2;5i 
10.51- 

per  cent 

Nitrogen,  as  ammonia  salts   

Nitrogen,  as  water-soluble  organic 

Nitrogen,  as  water-insoluble  organic 

Nitroiren.   total    

255 

Phosphoric  acid,  total   . .  .• 

Phosphoric  acid,  insoluble 

Phosnhoric  acid,  available    

10  38 

Tablef^  3  and  4  show  that  the  average  composition  of  the  brands  ex- 
amined fully,  satisfied  the  average  guarantees  for  phosphoric  acid  and 
potash,  and  that  the  average  of  the  guarantees  for  nitrogen  was  sub- 
stantially satisfied.  The  detailed  results  which  are  tabulated  will  show 
the  exact  composition  of  the  samples  examined  and  the  variations  will 
be  clearly  noted. 

In  order  to  compare  the  results  obtained  with  those  of  preceding 
years,  table  5  has  been  prepared.  In  preparing  this  tabulation,  defi- 
ciencies of  0.20  per  cent  or  less  of  nitrogen  and  0.30  per  cent  or  less  of 
phosphoric  acid  or  potash  have  been  disregarded. 
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Table  5 
Comparison  of  Deficiencies  from  1910  to  1920 


Number  of  Brands 

1 

li 

Actual  Deficiencies 

YEAR 

a 
1 

a 
^0 

03  -*^ 

li 

1 

.Si 
'u 

© 

-a 

1 

1 

1 

1910  

520 
514 
536 
623 
608 
543 
565 
552 
502 
556 
512 

316 
341 
326 
457 
420 
367 
356 
380 
352 
388 
340 

204 
173 
210 
166 
188 
176 
209 
172 
150 
168 
172 

39 
34 
39 
28 
31 
32 
37 
31 
30 
30 
33 

1,560 
1,542 
1,608 
1,869 
1,824 
1,629 
1,406 
1,360 
1,218 
1,396 
1,399 

51 
36 
47 
74 
63 
94 

139 
85 
82 
98 

104 

142 
115 
146 
86 
92 
83 
81 
88 
69 
73 
61 

45 
42 
33 
36 
49 
31 
17 
15 
15 
17 
31 

15.3 

1911  

12.5 

1912  

14.1 

1913  

10.5 

1914  

11.2 

1915  

12.8 

1916  

16.9 

1917  

13.8 

1918  

13.6 

1919  

13.5 

1920  

14.0 

The  records  show  that  123  brands  fully  sustained  their  guarantees 
and  that  217  brands  were  substantially  in  the  same  class. 

In  the  512  brands  examined  there  were  1,399  defiiciencies  possible, 
and  of  this  number  196,  or  14  per  cent,  were  found.  These  deficiencies 
consisted  of  the  following:  nitrogen,  104;  phosphoric  acid,  61,  and 
potash,  31.  They  were  distributed  in  172  brands,  152  brands  being 
deficient  in  one  element,  17  in  two  elements  and  3  brands  in  the  three 
elements. 

The  percentage  of  deficient  brands,  and  the  percentage  of  actual 
deficiencies,  are  the  largest  that  have  been  reported  since  1912,  with 
the  exception  of  those  for  the  year  1916.  The  figures  also  show  that 
the  greatest  number  of  deficiencies  are  charged  to  the  nitrogen  content, 
which  is  the  most  costly  of  all  of  the  elements.  The  tabulations  giving 
the  average  compositions  show  that  the  average  fertilizer  substantially, 
at  least,  satisfied  the  average  guarantees  given,  and  it  follows  that  the 
manufacturers  delivered  the  total  amount  of  plant-food  called  for,  but 
the  results  indicate  that  their  formulas  were  prepared  by  figuring 
closely  to  the  analyses  of  the  raw  materials  used,  and  as  a  result  some 
of  the  mixtures  exceeded  their  quantities  while  others  fell  short. 

There  is  no  question  regarding  the  right  of  the  manufacturer  being 
paid  for  the  materials  sold,  and  there  is  also  no  question  regarding  the 
right  and  the  importance  of  the  purchaser  receiving  the  plant-food 
contracted  for.  There  is  a  question,  however,  whether  there  is  any 
legitimate  reason  for  20  per  cent  of  the  brands  being  more  than  0.20 
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per  cent  low  in  their  content  of  nitrogen,  and  for  10  to  12  per  cent  of 
the  brands  being  more  than  0.30  per  cent  low  in  their  content  of  phos- 
phoric acid  and  potash.  The  prices  for  the  mixtures  are  determined 
by  the  manufacturers  and  they  should  be  so  fixed  that  there  could  be 
no  question  but  that  the  various  brands  would  satisfy  the  minimum 
guarantee  given. 

Quality  of  Plant-Food 

The  laws  of  the  various  states  are  based  upon  the  assumption  that 
the  essential  elements  of  a  fertilizer  are  nitrogen,  phosphoric  a<3id 
and  potash,  and,  consequently,  the  guarantees  are  required  to  be  stated 
in  terms  of  total  nitrogen,  available  phopshoric  acid  and  water-soluble 
potash. 

A  knowledge  of  the  content  of  available  phosphoric  acid  and  water- 
soluble  potash  gives  very  valuable  information  regarding  these  two 
elements,  but  the.  information  obtained  by  the  statement  of  the  total 
nitrogen  content  is  not  sufficient,  since  this  element  may  be  derived 
from  many  sources,  some  of  which  are  available  to  the  growing  crops^ 
while  others  are  at  least  inert  for  the  immediate  crop.  It  is,  therefore, 
necessary  to  know  the  character  of  the  materials  which  are  used  to 
supply  this  important  element.  In  order  to  have  this  additional  in- 
formation, the  content  of  total  nitrogen  should  be  determined,  and 
also  the  content  m  the  form  of  nitrate,  of  ammonia  salts,  of  soluble 
and  insoluble  organic  nitrogen,  and  in  addition  the  availability  of  the 
insoluble  poriion  should  be  known.  The  content  of  nitrogen  derived 
from  the  first  three  sources  is  available,  but  the  value  of  the  insoluble 
portion  depends  upon  its  source  or  the  method  and  completeness  of  its 
treatment. 

A  detailed  study  of  the  results  that  have  been  obtained  this  year 
will  show  that  332  brands  contained  nitrogen  in  the  form  of  nitrates; 
366  brands  contained  ammonia  salts  and  251  brands  contained  both  of 
these  water-soluble  forms.  Almost  all  of  the  brands  contained  water- 
soluble  organic  nitrogen,  although  in  some  cases  the  amount  was  very 
small.  The  insoluble  organic  nitrogen  was  determined  in  each  sample, 
and  also  the  availability  of  this  form  was  determined.  The  results  of 
these  determinations  show  that  123,  or  24  per  cent,  of  the  brands  con- 
tained an  inferior  grade  of  organic  nitrogen.  Forty-five  of  these 
brands  contained  more  total  nitrogen  than  was  guaranteed,  and  this 
excess  was  sufficient  in  32  cases  to  offset  partially  the  amount  of  in- 
ferior quality.  There  were  13  cases  where  the  excess  was  sufficient  to 
offset  totally  this  condition.  The  percentage  of  brands  containing  in- 
ferior nitrogen  is  larger  tharu  that  reported  last  year,  and  last  year's 
figures  were  larger  than  those  reported  for  the  preceding  year.  We 
have  repeatedly  called  attention  to  this  serious  condition,  and  it  is  one 
that  should  be"  remedied  by  the  action  of  the  individual  buyer. 

Although  a  fertilizer  may  be  satisfactory  as  to  the  content  of  the 
essential  elements,  it  may  contaiQ  something  that  would  produce  a 
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toxic  effect  and  thus  lessen,  if  not  totally  destroy,  the  crop.  Many  of 
the  states  experienced  this  trouble  last  year,  and  the  investigations 
proved  that  one  of  the  sourcesi  of  potash  carried  borax  in  such  quanti- 
ties as  to  produce  disastrous  results.  On  account  of  the  conditions,  the 
Federal  Government  issued  regulations  regarding  the  amount  of  borax 
that  would  be  safe,  and  that  if  an  excess  is  present  the  percentage  must 
be  stated. 

This  Station  did  not  issue  any  special  ruling  on  the  subject,  but  we 
were  cooperating  with  the  Federal  Government  in  accordance  with 
their  ruling.  The  products  of  the  different  manufacturers  were  ex- 
amined for  borax,  but  we  did  not  find  any  materials  that  contained 
a  sufficient  amount  of  this  material  to  cause  any  damage.  This  condi- 
tion was  not  surprising  because  we  had  information  that  the  manu- 
facturers were  giving  the  question  very  careful  attention. 


Average  Composition  of  Commercial  Fertilizers 

Table  6  shows  the  average  composition  of  the  commercial  fertilizers 
containing  nitrogen,  phosphoric  acid  and  potash,  together  with  the 
average  selling  price,  as  reported  during  the  last  10  years. 


Tables 
Average  Composition  of  Fertilizers  for  10  Years 


YEAR 

2l 
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5     ^ 
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Is 
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O     Qt 

to 

gg 

^•a 

^-a 

i-i  a 

o 
Oh 

5  * 

<Q 

(2S 

per 

per 

per 

per 

per 

per 

cent 

cent 

cent 

cent 

cent 

cent 

1911    

2.63 

9.19 

7.42 

1.77 

6.72 

$22.58 

$29.88 

$7.40 

32.8 

1912    

2.64 

9.17 

7.43 

1.74 

6.71 

22.54 

29.43 

6.89 

30.6 

1913    ....... 

2.63 

9.28 

7.74 

1.54 

7.13 

23.22 

29.37 

6.15 

20.9 

1914    

2.66 

9.24 

7.75 

1.49 

6.91 

22.40 

29.51 

7.11 

24.1 

1915    

2.70 

9.78 

8.19 

1.59 

3.54 

22.11 

30.95 

8.84 

28.6 

1916   

2.39 

10.67 

8.98 

1.69 

1.39 

:52.43 

.... 

1917    

2.63 

10.51 

8.73 

1.78 

1.83 

34.35 

1918    

2.31 

10.19 

8.53 

1.66 

1.96 

46.72 

1919    

2.10 

10.03 

8.58 

1.45 

2.24 

58.73 

1920    

2.35 

9.80 

8.38 

1.42 

3.86 

53.10 
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Ground  Bone 

Thirty  samples  of  ground  bone  were  examined  during  the  inspec- 
tion and  the  results  are  tabulated  on  subsequent  pages. 

Table  7  gives  the  average  composition  for  the  past  10  years. 


Table  7 
Average  Ccmiposition  of  Ground  Bone  for  10  Years 


YEAR 

Fine 

Coarse 

Nitrogen 

Phos- 
phoric 
Acid 

Valuation 

Celling 
Price 

1911    

1 
per  cent 

65 
57 
60 
60 
57 
53 
58 
59 
58 
58 

per  cent 

35 
43 
40 
40 
43 
47 
42 
41 
42 
42 

per  cent 

2.64 
2.99 
2.83 

2.82 
2.96 
2.80 
2.95 
2.85 
2.93 
2.97 

per  cent 

23.11 
22.89 
23.53 
23.24 
23.77 
23.80 
24.28 
24.84 
24.82 
25.06 

$27.31 
27.73 
27.62 
29.97 
29.24 

$28.69 

1912    

31.12 

1913 

32.44 

1914    

32.40 

1915    

33.50 

1916    

39.50 

1917    

1918    

38.32 

48.49 

1919    

54.71 

1920    

54.23 

V.  INSPECTION  OF  AGRICULTURAL  LIME  DURING  1920 

The  detailed  results  of  this  inspection  were  published  in  Bulletin 
349,  under  date  of  December  29,  1920. 


Registrations 

During  the  year  1920,  33  manufacturers  registered  80  different 
brands  of  agricultural  lime. 

Inspection 

A  comparatively  large  number  of  samples  of  the  lime  products  were 
received  but  many  of  them  were  unofficial  samples.  All  of  these  un- 
official samples  were  examined  and  duly  reported  to  the  parties  re- 
questing the  analyses,  but  the  results  were  not  included  in  the  bulletin 
because  we  were  not  certain  as  to  the  accuracy  of  the  samples. 

The  results  obtained  by  the  analysis  of  11  samples  of  burned  lime 
and  of  2  samples  of  limestone  were  tabulated  in  the  bulletin. 
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VL. INSPECTION  OF  COMMERCIAL  FEEDING  STUFFS 

DURING  1920 

The  detailed  results  of  the  inspection  of  commercial  feeding  stuffs 
were  published  in  Bulletin  354.  under  date  of  May  2,  1921. 

Authority  for  Making  the  Inspection 

The  law  entitled  "An  Act  Concerning  Commercial  Feeding  Stuffs" 
was  approved  on  March  28,  1912,  and  amendments  to  the  law  were  ap- 
proved on  March  16,  1916,  and  April  11,  1919. 

This  law,  as  amended,  requires : 

1.  An  annual  registration  of  the  various  brands  of  feeding  stuffs  by  the  per- 
son or  company  desiring  to  sell  them  in  this  state. 

2.  Semi-annual  reports  to  be  rendered  by  the  parties  making  registrations. 

3.  The  inspection  of  the  feeding  stuffs  sold  and  the  publication  of  the  results. 

The  law  also  provides  the  penalty  for  any  violation  of  its  require- 
ments. 

Registrations 

During  the  year  1920,  428  manufacturers  and  jobbers  registered 
2,190  brands  which  they  desired  to  sell  in  New  Jersey.  A  number  of 
these  brands  were  not  registered,  however,  until  they  had  been  found 
by  our  inspectors.  In  most  of  these  instances  there  was  no  legitimate 
reason  for  the  condition,  since  the  shippers  admitted  that  the  question 
had  been  overlooked.  A  little  more  attention  to  the  registrations  will 
result  in  saving  the  shippers  and  dealers  some  inconvenience,  since 
our  inspectors  notify  the  dealers  having  unregistered  stock  on  hand 
that  they  will  be  held  liable  for  its  sale. 

Tonnage  of  Feeding  Stu£Fs  Sold 

Manufacturers  and  those  responsible  for  feeding  stuffs  sold  in  this 
state  are  required  to  render  reports  on  July  1  and  January  1  of  each 
year,  showing  the  total  tonnage  sold  during  the  6  months  preceding 
these  dates.  Table  8  is  a  summary  of  the  reports  received  during  the 
past  8  years. 

Inspection 

The  various  registrations  that  are  made  are  tabulated  for  the  two 
inspectors  who  look  after  this  work.  It  is  the  duty  of  the  inspectors 
to  examine  the  stock  of  the  dealers  and  consumers  and  to  ascertain 
whether  the  brands  had  been  registered  according  to  the  law  and  to 
secure  samples  of  each  brand.  It  has  been  impossible  to  secure  samples 
of  all  of  the  brands  registered,  but  every  brand  located  has  been 
sampled  and  forwarded  to  the  Station  for  examination. 

The  itineraries  furnished  the  inspectors  included  every  county  in 
the  state,  and  1,089  samples  were  secured  from  the  stock  of  260  dealers 
and  consumers  who  were  located  in  149  different  cities  and  towns 
The  stock  of  many  other  dealers  and  consumers  was  examined  in 
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regard  to  registration  and  the  statement  of  the  guarantees,  but  were 
not  sampled  because  the  samples  had  been  taken  of  the  same  brands  in 
nearby  places. 

Table  8 

Summary  of  Tomiage  Reports 


Year 


July  Reports 


January  Reports  |       Total  for  Year 

I 


1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


tons 

93,664.17 
88,192.50 
103,626.91 
111,910.84 
114,939.37 
108,771.45 
102,837.34 
120,156.78 


tons 

102,560.00 
114,508.73 
124,563.34 
123,437.16 
119,101.06 
121,635.23 
144,052.15 
135,897.75 


tons 

196,224.17 
202,701.23 
228,190.25 
235,348.00 
234,040.43 
230,406.68 
246,889.49 
256,051.53 


Results  of  the  Examinations 

During  the  inspection  876  of  the  samples  collected  by  our  inspectors 
were  examined.  These  samples  represented  every  brand  collected 
and,  in  some  cases,  duplicate  samples  of  the  brands.  In  addition  to 
these  official  samples,  100  samples  were  forwarded  by  individuals. 
These  unofficial  samples  were  examined  and  the  reports  sent  to  the 
parties  interested,  but  the  results  are  not  tabulated  in  this  report. 

It  is  quite  e\adent  that  the  examination  of  this  large  number  of 
samples  cannot  l)e  made  in  a  short  time  and  this  will  account  for  the 
lapse  of  time  before  some  of  the  reports  are  available.  Each  sampk 
examined  has  been  reported  to  the  manufacturer  responsible  for  the 
material  and  to  the  party  whose  stock  is  represented  by  the  sample. 
In  those  samples  where  the  sample  was  found  to  be  deficient,  the 
manufacturer  was  given  10  days  to  check  the  report  before  it  was 
made  official  and  sent  to  the  purchaser. 

There  were  13  samples  collected  which  were  not  accompanied  by 
the  required  guarantees.  Some  of  these  omissions  were  due  to  the 
fact  that  they  were  new  brands  alx)ut  to  be  put  on  the  market  and 
in  other  cases  the  material  had  been  shipped  in  bulk  and  not  tagged 
when  bagged.  In  each  case  the  party  holding  the  material  was  noti- 
fied of  the  necessity  of  attaching  the  infoi-mation  before  sales  were 
made. 

The  results  of  the  examination  of  the  863  guaranteed  samples  show 
that  527  fully  satisfied  the  guarantees  stated  and  203  samples  sub- 
stantially satisfied  the  guarantees,  and  that  133,  or  15.4  per  cent, 
were  deficient  in  protein,  fat  or  fiber.  The  deficiencies  found  con- 
sisted of  the  following:  protein,  68;  fat,  60;  and  fiber,  28.  There 
were  113  brands  deficient  in  one  nutrient,  17  deficient  in  two  nutri- 
ents and  3  deficient  in  the  three  nutrients. 
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A  comparisoii  of  the  number  of  deficiencies  found  during  the  last 
8  inspections  is  given  in  table  9;  it  will  be  noted  that  this  is  the 
best  showing  during  the  period  mentioned'. 

Table  9 
Summary  of  Deficiencies,  1914  to  1921 


INSPECTION 

Samples 
Examined 

Samples 
Deficient 

Samples  Deficient  in — 

Protein 

Fat 

Fiber 

1914   

740 

920 

1102 

llOeS 

032 

810 
822 
863 

per  cent 

17.7 
17.2 
26.6 
32.3 
27.9 
22.1 
20.8 
15.4 

per  cent 

8.2 
6.7 
9.3 
10.0 
9.3 
9.6 
8.0 
7.9 

per  cent 

5.4 
6.8 
9.3 
9.3 
8.9 
4.6 
7.2 
7.0 

per  cent 
7.2 

1915   

6.6 

1916   

14.0 

1917   

19.6 

1918 

16.2 

1919 

12.0 

1920   

9.5 

1921   i 

3.3 

Particular  attention  is  called  tiD  the  seriousness  of  some  of  the 
deficiencies  found  in  order  that  the  purchasers  may  more  fully  appre- 
ciate the  value  of  the  examinations. 

By  referring  to  Bulletin  354.  it  will  be  noted  that  the  United 
States  Feed  Comipany^  Milwaukee,  Wis.,  sold  three  brands  of  their 
mixtures.  A  mere  glance  at  these  materials  as  shipped  would  cause 
a  great  suspicion  as  to  the  correctness  of  the  guarantees  and  the 
results  of  the  examinations  gave  evidence  that  the  mixtures. did  not 
contain  the  ingredients  nor  the  percentages  of  the  nutrients  claimed. 
Sale  of  these  shipments  was  immediately  stopped  and  the  manufac- 
turers were  notified  of  the  condition.  After  a  time  the  manufac- 
turers registered  the  materials  under  new  brand  names  with  guar- 
antees suitable  for  the  mixtures,  and  they  prepared  and  forwarded 
tags  to  cover  the  new  registrations.  These  feeds  were  not  worth  the 
prices  charged  for  the  original  shipments  but  no  information  has 
been  received  whether  a  rebate  has  been  paid  to  the  purchaser. 

Attention  is  called,  also,  to  the  character  of  the  products  sold  as 
poultry  meats.  Twenty-five  samples  were  examined,  one  of  which  was 
not  guaranteed.  Out  of  the  24  guaranteed  samples,  13  were  defi- 
cient in  protein  and  7  samples  were  misbranded,  since  they  contained 
an  excess  of  bone  which  was  not  stated  in  the  brand  names.  Since 
these  products  are  purchased  chiefly  for  their  high  protein  value, 
it  is  readily  seen  that  the  value  of  the  maiferial  delivered  is  very 
much  lower  than  the  prices  charged.  These  materials  are  sold  in 
relatively  small  quantities  but  the  total  loss  would  undoubtedly 
amount  to  a  large  figure. 
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Selling:  Prices 

In  accordance  with  our  practice  the  selling  prices  of  the  various 
feeding  stuffs  were  secured,  whenever  possible,  at  the  time  of  securing 
the  samples  in  order  to  ascertain  the  average  prices.  Table  10  gives 
tlie  average  prices  of  several  of  the  more  important  feeding  stuffs  as 
they  were  obtained  during  the  last  six  inspections.  These  figures 
show  that  some  of  the  feeding  stuffs  are  still  increasing  in  their  cost 
but,  taken  as  a  whole,  the  prices  Ijave  decreased  about  4.5  per  cent 
since  the  previous  inspection. 

Table  10 
Comparison  of  the  Average  Retail  Selling  Prices,  1916  to  1921 


FEEDING  STUFF 


Average  Per  Ton  During  the 
Inspection  of 


1916 


1917 


1918 


1919 


I 


1920 


1921 


Alfalfa    meal     

Brewers*    dried    grains 

Buckwheat  feed    

Buckwheat  middlings. 
C^orn  gluten  feed.... 
(^ottonseed  meal  .... 
Dried  beet  pulp   . , . . . 

Hominy    feed    

Linseed   oil   meal    .... 

Meat  meal   

Rye  bran 

Rye  feed 

Rye   middlings    

Wheat   bran    

Wlieat  feed   

Wheat  feeding  flour.  . 
Wheat  middlings    .... 


$31.78 
29.25 
25.93 
29.00 
30.11 
37.75 
27.25 
31.73 
43.38 
57.30 
20.38 
32.00 
30.94 
28.16 
28.58 
37.73 
33.11 


$32.50 
29.41 
39.00 
34.00 
36.30 
46.91 
37.00 
40.40 
44.12 
58.00 
29.57 
33.00 
35.31 
32.30 
35.00 
41.30 
38.47 


$47.00 
52.80 
54.00 
51.22 
59.28 
59.00 
49.25 
65.43 
60.07 
96.40 
42.80 
43.00 
50.68 
45.37 
46.60 
68.00 
57.12 


$51.00 
63.80 
59.00 
54.40 
58.00 
65.00 
53.00 
03.40 
63.80 

10i).00 
46.80 
49.60 
54.00 
46.40 
44.80 
57.80 
50.20 


$56.50 
66.20 
61.25 
53.40 
74.40 
85.35 
58.33 
67.30 
83.45 

105.80 
49.90 
69.00 
59.80 
52.14 
58.40 
75.60 
65.75 


$53.00 
64.50 
59.00 
56.00 
67.33 
64.59 
63.42 
57.63 
65.07 

116.04 
48.3.S 
63.00 
60.40 
51.10 
61.66 
77.00 
63.30 


Table  11  is  a  summary  of  the  inspection.  It  shows  the  average 
composition  of  the  various  materials  examined  with  the  exception  of 
those  under  the  headings  of  brewery  products,  calf  meal,  feed  mix- 
tures and  poultry  feeds.  The  reason  that  the  averages  are  not  given 
for  these  classes  of  feeding  stuffs  is  that  since  these  brands  have  such 
a  variable  composition  an  average  of  the  results  would  not  have  any 
particular  value.  The  table  also  includes  the  average  selling  prices 
and  the  deficiencies. 

In  preparinj]^  the  tabulation  of  deficiencies  the  protein  content  as 
found  is  considered  to  satisfy,  substantially,  the  guarantee  if  it  is 
not  more  than  1  per  cent  below  it.  An  allowance  of  0.5  per  cent, 
also,  is  made  for  the  fat  and  fiber  content. 
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Department  of  Horticulture 


♦Maubice  a.  Blake,  B.Sc,  Horticulturist. 

tABTHUR  J.  Fabley,  B.Sc,  Acting  Horticulturist. 

CiiABLES  H.  CoNNOBS,  B.Sc,  Assistant  in  Experimental  Horticulture. 

Robert  P.  Abmstrong,  M.Sc,  Associate  Fomologist. 

Henby  B.  Seaveb,  AB.,  Assistant  in  Pomology. 

Lyman  G.  Schebmebhobn,  B.Sc,  Olericulinrist. 

H.  M.  BlEKABT,  Florist. 

iiWiLUAM  ScHiEPEBSTEiN,  Orchard  Foreman. 

H.  GoBDON   Bailey,  Foreman,  Vegetable  Growing. 

Fbed.  W.  Jackson,  B.Sc,  Assistant  in  Vegetable  Growing. 

Clarence  H.  Steelman,  Orchard  Foreman. 


♦Returned  to  Department  of  Horticulture  on  half-time  April  1,  1921. 
t Became  Pomologist  April  1,  1921. 
JResigned  November  1,  1920. 
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Plate  1 


Dedicaiing  the  New  Horticultural  Building,  Which   Fruit  and  Vege- 
table Men  of  the  State  are  Learning  to  Think  of  as  Their 
Own.     (From  New  Jersey  Agriculture,  July,  1921.) 
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Report  of  the 
Department  of  Horticulture 


A.  J.  Parley 


NEW  HORTICULTURAL  BUILDING 

The  completion  of  the  central  portion  of  the  horticultural  building 
during  the  j^ear  has  provided  the  department  with  greatly  improved 
facilities  for  carrying  on  its  work.  Although  the  building  will  be 
used  primarily  for  instruction  it  also  provides  office  and  some  labo- 
ratory 'space  for  members  of  the  Experiment  Station  and  extension 
staff.  The  acting  horticulturist  has  been  required  to  give  a  rather 
large  amount  of  time  during  the  year  to  details  connected  with  the 
construction  and  equipment  of  the  building. 


ORGANIZATION  OF  A  DIVISION  OF  HORTICULTURE 

Prof.  M.  A.  Blake  returned  to  the  department  on  April  1,  1921,  on 
half-time  and  will  give  his  full  time  to  tlie  horticultural  work  begin- 
ning July  1,  1921. 

Formerly,  no  very  definite  lines  of  distinction  were  drawn  in  horti- 
cultural instruction  and  investigation  between  fruits,  vegetables  and 
floriculture,  and  one  man  was  often  a  specialist  in  all  three  branches. 
In  recent  years,  however,  these  different  lines  ha^e  each  assumed  such 
importance  in  some  states  that  a  department  has  been  organized  cov- 
ering each. 

The  fruit  and  vegetable  work  at  tlie  N^ew  Jersey  st^ition  and  college 
has  now  reached  such  proportions  in  each  case  that  it  can  be  mo?t 
efficiently  administered  by  the  organization  of  fruit  and  vegetable 
departments.  They  will  be  co-ordinated,  however,  in  a  so-called  divi- 
sion of  horticulture. 

Such  a  plan  is  now  being  worked  out  with  the  return  of  Professor 
Blake  to  the  horticultural  work.  Prof.  A.  J.  Farley  will  head  the 
department  of  pomology,  and  Prof.  L.  G.  Schermerhorn  the  depart- 
ment of  vegetable  gardening,  while  floriculture  will  reriiain  for  the 
present  as  a  part  of  the  general  work  of  the  division. 

(71) 
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WEATHER  AND  FRUIT  CROP  CONDITIONS 

Fruit  production  is  absolutely  dependent  upon  favorable  climatic 
conditions  A  heavy  set  of  fruit  buds  in  the  fall  does  not  insure  a 
full  crop  of  fruit  the  following  season.  Furthermore,  a  satisfactory 
set  of  fruit  in  the  spring  may  not  result  in  a  good  crop  because  of 
unfavorable  climatic  factors  beyond  the  control  of  the  fruit  grower. 

Favorable  conditions  during  the  spring  and  summer  of  1920  resulted 
in  one  of  the  largest  crops  of  apples  and  peaches  ever  produced  in  New 
Jersey.  The  fruit  in  general  was  clean,  of  good  size  and  color,  but  only 
fair  in  quality  because  of  the  excessive  rainfall.  The  color  and  finish 
of  most  winter  varieties  of  apples  were  exceptional.  Scab  and 
other  diseases  were  hard  to  find,  notwithstanding  the  large  amount 
of  moisture. 

Winter  and  Spring  Weather,  1921 

Conditions  during  the  spring  of  1921  were  just  the  reverse  of  those 
during  1920.  Fruit  trees  of  all  kinds  were  well  set  with  fruit  buds 
with  a  prospect  of  a  crop  nearly  equal  to  that  harvested  in  1920.  A 
large  proportion  of  these  buds  came  through  the  comparatively  mild 
winter  without  injury,  but  many  of  them  were  too  far  advanced  to 
withstand  temperatures  below  freezing,  such  as  occurred  during  the 
last  week  in  March  and  early  in  April.  The  average  or  mean  tem- 
perature during  the  Avinter  and  early  spring  months  was  the  highest 
ever  recorded  at  New  Brunswick. 

This  was  due  primarily  to  the  high  temperatures  during  March 
and  April,  the  temperature  during  the  winter  months  being  above 
normal,  but  not  exceptional.  The  average  or  mean  temperature  for 
December,  Januaiy,  February,  March  and  April  during  the  last  10 
years  is  shown  in  table  1. 

Table  1 

Average   or   Mean   Temperature   for  December,   January, 
February,  March  and  April  During  the  Last  10  Years 


(MiM 

OiOS 


05O 
C5C5 


00  O) 


OiCi 


iHi-i 


aid 


OiCi 


Dec 

Jan 

Feb.     |34 .  20 


F. 
36.53 
34.37 


Mar. 
Apr. 


Average    42 .  46 


50.06 
57.18 


F. 
28.65 
23.79 
28.50 
42.20 
45.99 


F. 
38.00 
34.45 
34.12 
45.52 
50.08 


F. 

25.45 

30.00 


F. 

32.50 

31.80 


F. 

31.09 

36.09 

28.90 

42.45(38.50131.20 


29.45128.50 


50.00  48.40 


48.30 


I 


F. 
30.85 
33.40 
35.80 
30.80 
54.80 


F.  I 
44.30 
28.60 
23.00 
33.80 
46.60 


33.82 


40.43 


I  I 

35.47135.94135.11 


38.33 


35.24 


F. 
36.35 
39.57 
30.42 
45.10 
51.40 


°F. 
37.50 
21.87 
27.20 
38.10 
50.40 


40.50  35.01 
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Flower  Buds  on  Different  Kinds  and  Varieties  of  Fruits  at 
THE  College  Farm,  March  29,  1921 

1.  Rochester  Peach  O.  Clairgeau  Pear 

2.  Belle  of  Georgia  7.  Kieffer  Pear 

3.  Yellow  Spanish  Cherry  8. ,  Gravenstein  Apple 

4.  Red  June  Plum  0.  Smith  Cider  Apple 

5.  Fellenburg  Plum 


1  2  3  4  5 

Fig.  2 — Pear  Buds  at  the  College  Farm,  March  29,  1921 

1.  Kieffer  4.  Clairgeau 


2.  Bartlett 

3.  Seckel 


5.  Lawrence 
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The  high  aveiage  for  March  and  April  is  shown  in  table  2. 


Table  2 

Average  or  Mean  Temperature  for  March  and  April  During 
the  Last  10  Years 


cso, 

tHiH 

05O 
r-((M 

00  OS 

I- CO 

t-ItH 

rHrH 
T-ir-t 

irj<r) 

iHtH 
iHiH 

to 

iHtH 

c:c: 

iHr-l 

-HtH 

0  05 

<NCO 
tHtH 

C50 
THrH 

O05 

March     "... 

April     

Average    

OF. 
50.06 
57.18 

op. 

42.20 
45.99 

45.52 
50.08 

OF.       °F. 
42.45  38.50 
50.00  48.40 

OF.       OF. 
31.20  36.80 
48 .  30  54 .  80 

°F.    1     op.          op^ 

33.80  45.10  38.10 

46.60  51.40  50.40 

1 

53.02 

43.59 

47.80 

46.22  43.45 

39.75 

45.80 

1 
40.20  48.25144.25 

Table  3 

Maximum  and  Minimmn  Temperatures  Daring  the  Last  Two 

Weeks  in  March  and  the  First  Two  Weeks  in  April 

for  1913,  1920  and  1921 


1913 

1920 

1921 

DATE 

Maximum 

Minimum 

Maximum 

Minimum 

Maximum 

Minimum 

March 

o  F. 

1        «F. 

o  p 

o  P. 

o  p 

o  p 

18 

52 

22 

42 

31 

52 

35 

19 

66 

32 

40 

27 

51 

27 

20 

66 

88 

4(1 

32 

76 

45 

21 

64 

51 

48 

30 

84 

61 

22 

77 

40 

61 

31 

66 

37 

23 

47 

28 

67 

35 

49 

SO 

24 

60 

30 

67 

34 

53 

SO 

25 

70 

57 

73 

46 

71 

51 

26 

78 

61 

65 

37 

71 

45 

27 

74 

56 

60 

45 

61 

47 

28 

70 

27 

66 

32 

82 

45 

29 

42 

28 

66 

40 

47 

24 

30 

48 

32 

69 

41 

50 

25 

31 

63 

41 

71 

42 

67 

38 

April 

1 

68 

40 

71 

41 

65 

36 

o 

55 

39 

46 

39 

57 

27 

3 

60 

42 

61 

41 

71 

40 

4 

52 

42 

61 

40 

79 

44 

5 

68 

45 

48 

38 

79 

49 

6 

56 

33 

46 

29 

78 

47 

7 

46 

30 

46 

36 

73 

42 

8 

47 

29 

41 

27 

57 

42 

9 

50 

31 

43 

25 

71 

51 

10 

49 

28 

49 

29 

68 

38 

11 

52 

38 

53 

30 

50 

•SO 

12 

60 

45 

61 

33 

67 

S2 

13 

60 

52 

61 

44 

71 

42 

14 

60 

50 

53 

34 

75 

49 
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In  many  ways  the  spring  of  1921  was  similar  to  the  spring  of  1913, 
although  the  latter  was  preceded  by  an  exceptionally  warm  January, 
as  is  shown  in  table  1. 

EflFects  of  Freeze 

The  high  temperatures  during  March,  reaching  a  climax  on  the 
twenty-eighth  with  a  temperature  of  82,  resulted  in  unusual  activity 
on  the  part  of  all  kinds  of  trees  and  plants.  During  the  night  of 
March  28  the  temperature  dropped  to  24,  a  fall  of  58°  in  less  than 
12  hours.  The  maximum  on  the  twenty-ninth  was  47°,  with  a  mini- 
mum that  night  of  25°.  The  sudden  drop  on  the  night  of  March  28 
resulted  in  very  severe  injury  to  fruit  buds  on  all  kinds  of  fruit  trees, 
as  well  as  other  trees  and  plants.  The  pistils  and  in  some  cases  the 
stamens  in  many  fruit  buds  that  had  not  started  to  open  were  killed. 
Several  varieties  of  plums  as  well  as  some  shrubs  were  in  blossom  at 
the  time,  as  shown  in  the  blooming-date  tables.  Fruit  buds  on  peaches 
and  cherries,  and  also  on  some  varieties  of  pears,  were  almost  ready 
to  open,  while  buds  on  such  varieties  of  apples  as  Glravenstein  and 
Bed  Astrachan  were  showing  considerable  pink  color.  Among  the 
standard  varieties  of  plums  on  the  College  Farm  it  is  of  particular 
interest  to  note  that  Burbank,  Abundance,  Shiro,  Gold  and  Endicott 
came  through  with  a  good  crop  of  fruit. 


Relative  Size  and  Condition  of  Buds  Upon  Different  Kinds 
and  Varieties  of  Fruits 

The  abnormal  weather  conditions  culminating  in  a  hot,  humid 
morning  on  March  28  followed  by  the  sudden  and  extreme  drop  of 
58°  in  temperature  that  night,  brought  out  new  features  in  the  rela- 
tive hardiness  of  tree  fruits. 

One  generally  expects  the  amount  of  injury  following  a  freeze  to 
be  somewhat  in  proportion  to  the  state  of  bud  development  and  while 
this  was  true  in  some  instances  there  were  numerous  exceptions  to 
the  rule.  Japanese  plums  like  Red  June,  Burbank  and  Abundance 
showed  considerable  bloom  yet  suffered  less  injury  than  some  apples 
whose  buds  did  not  even  show  color. 

Plate  2,  figure  1,  illustrates  the  relative  size  of  the  flower  buds  on 
several  kinds  and  varieties  of  tree  fruits  on  March  29. 

Some  varieties  of  peaches  such  as  Rochester  were  ready  to  burst 
into  bloom  wliile  varieties  like  Belle  scarcely  showed  any  pink  color. 
European  plums  like  Fellenburg  were  just  beginning  to  show  activity 
in  comparison  with  Japanese  types  showing  considerable  bloom. 
Apples  and  pears  ranged  from  a  stage  showing  considerable  pink 
color  in  the  case  of  such  sorts  as  Gravenstein  and  Duchess  to  the 
buds  which  barely  showed  green  in  the  case  of  Williams. 
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Plate  3 


Fig.  1 — Two  Twigs  at  Lefi  are  Williams  ;    Center  Twig,  Yellow  Trans- 
parent;  Three  at  Right,  As^rachan  ;   at  Time  of  Freeze, 
March  28,  1921 


Fig.    2 — Beginning     at    Left,     Gravensiein,     Smith     Cider    and     Rome 
Buds  at  College  Farm  at  the  Time  of  the  Freeze,  March  28,  1921 


Digitized  by 


Google 


EXPEKIMENT  STATION  EEPOET.  75 

Figure  2,  of  plate  2,  illustrates  the  condition  of  the  buds  on  5 
varieties  of  pears.  Keiffer  and  Lawrence  were  well  advanced  with  the 
buds  separated  in  clusters,  while  Clairgeau  was  considerably  less 
advanced. 

The  different  varieties  of  apple?  behaved  in  a  rather  unexpected 
manner  as  a  tesult  of  the  freeze.  As  illustrated  in  figure  1,  plate  3, 
Yellow  Transparent  was  not  particularly  well  advanced.  This  is  also 
a  Eussian  variety  and  one  might  expect  that  it  would  prove  particu- 
larly resistant  to  cold,  yet  it  suffered  severe  loss.  G ravens tein,  illus- 
trated in  figure  2,  plate  3,  was  as  far  advanced  as  any  variety  on 
the  station  grounds  when  leaf  and  bud  growth  are  considered,  and  yet 
withstood  the  cold  quite  successfully  on  the  standard  trees.  Smith 
Cider  proved  to  be  one  of  the  most  resistant  varieties  and  it  was  one 
of  the  less  advanced  on  the  date  of  the  freeze.  This  variety  also 
appears  quite  yellow  and  sickly  at  the  beginning  of  growth  each  season. 
It  seems  likely  that  the  relative  succulence  of  the  variety  had  much 
to  do  with  the  amount  of  injury.  Varieties  like  Smith  Cider  would 
therefore,  be  expected  to  be  resistant  under  the  conditions  which  pre- 
vailed. 

Spur  and  Axillary  Buds 

It  is  not  generally  recognized  that  many  of  our  varieties  of  apples 
set  axillary  fruit  buds  on  the  1-year-old  wood  growth  as  well  as  upon 
spurs.  Varieties  like  Wealthy,  Eome  Duchess,  and  others,  do  this 
quite  frequently  in  New  Jersey  and  such  buds  bloom  several  days 
later  than  the  majority  of  the  spur  buds.  Some  fruit  growers  thouglit 
they  had  lost  their  entire  crop  of  Yellow  Transparent  when  the  spur 
buds  were  killed,  and  when  some  time  later  other  blooms  appeared, 
had  the  impression  that  the  trees  had  put  out  a  second  bloom.  x\s  a 
matter  of  fact,  however,  these  were  the  axillary  fruit  buds  on  the 
1-year-old  wood  which  had  not  been  injured. 

Figure  1,  plate  4,  illustrates  the  relative  size  of  spur  and  axillary 
buds  on  King  David  at  Xew  Brunswick.  The  difference  in  the  state 
of  development  between  spur  and  axillary  buds  may  thus  be  sufHcient 
to  mark  the  difference  between  injury  and  marked  resistance. 


Effect  of  Cold  on  Spurs 

The  great  majority  of  the  fruit  buds  on  the  various  varieties  of 
apples  had  hardly  reached  the  show-pink  stage  of  development  on 
March  28.  Where  the  pistils  and  stamens  were  killed,  the  buds  imme- 
diately ceased  growth,  gradually  turned  yellow  and  fell  from  the  trees 
or  finally  dried  up  and  remained  attached  for  a  short  time.  Any  buds 
in  a  cluster  which  were  not  injured  continued  their  development  as 
illustrated  in  figure  2,  plate  4,  so  that  within  a  few  days  after  the 
freeze  what  were  the  smallest  buds  on  the  spurs  became  the  largest. 
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The  leaves  also  showed  the  results  of  the  freeze  by  a  characteristic 
wrinkling  and  crumpling  which  can  also  be  noted  in  figure  2.  These 
leaves  stood  out  in  contrast  to  those  developed  later  following  the 
cold  period. 

Table  4  shows  the  extent  of  the  injury  to  fruit  buds  as  indicated  by 
actual  counts  made. in  the  College  Farm  orchards.  The  figures  rep- 
resent the  number  of  buds  alive. 


Table  4 

Injury  Caused  by  Freeze  to  Fruit  on  the  College  Farm 
^  Apples 

March  29,  1921 

Trees  Ranging  from  6  to  12  Years  Old 


VARIETY                 Live  Buds 

VARIETY 

Live  Buds 

Stayman    

per  cent 
57 
93 
83 
86 
35 
16 
60 
79 
G3 
28 

Roxbury     

per  cent 
17 

Rome    

Opalescent      

0 

Delicious    

Westfield    

26 

Henry    Clay 

Gravenstein   

29 

Stark    

Liveland    Raspberry  ...... 

Red    Beitigheimer    

Wealthy    

40 

Wilson  Red  June 

Winter  Banana 

0 
73 

Mcintosh     

Paragon    

0 

R.  I.  Greening 

Baldwin    

0 

Chenango     

Red  Astrachan 

0 

Trees  Ranging  from  25  to  35  Years  Old 


VARIETY 

Live  Buds 

VARIETY 

Live  Buds 

King    '... 

per  cent 

8 
30 
80 

0 
74 
76 

Smith  Cider 

per  cent 
100 

Duchess    

Ben  Davis 

36 

Williams     

King  David 

81 

Yellow   Transparent 

Winesap 

100 

Jonathan    

Baldwin 

20 

Roxbury 
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100 
36 
81 
[00 
20 
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Plate  4 


Fig.  1 — King  David  Twigs  Showing  Relative  Size  of  Spur  and 
AxiLL.'RY  Buds 


Fig.  2 — The  Smaller  Buds  Which  Are  Not  Developing  Are  the  Ones 

Injured 
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Peaches 


VARIETY 

»     Live  Buds 

VARIETY 

Live  Buds 

March  29 

April  12 

March  29 

Arp    . . . « 

per  cent 
83 
50 
47 
17 
40 
60 
33 
50 
38 
86 

per  cent 
67 

43 
30 
36 
42 
38 
38 
40 
56 

Early  Wheeler 

Pearson     

per  cent 

18 

Cx  reen  sboro 

35 

Oarman          .      . . 

Slannev  

60 

Hiley 

Japan  Dream 

Elberta  (open) 

Elberta  (in  tent) 

88 

Belle    

26 

Early    Crawford. 
Iron    Mountain . . 
Late    Crawford . . 

Krummel     

Lola 

50 

Pears,  April  12 


VARIETY 

Live  Buds 

VARIETi: 

Live  Buds 

Kieffer    

per  cent 
23 
20- 
56 
72 

Wilder    

per  cent 
70 

Bartlett    

Vermont  Beauty 

Lawrence   

48 

Seckel       

.     44 

daircreau          

Sheldon     

100 

All  of  the  buds  examined  on  Yellow  Spanish,  Early  Eichmond  and 
Montmorency  cherries  on  April  12  were  dead. 

A  count  made  by  Mr.  John  H.  Barclay  in  his  orchard  near  Cran- 
bury,  on  April  1,  showed  the  percentage  of  fruit  buds  alive  given  in 
table  5. 
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Table  5 

Injury  Caused  by  Freeze  to  Fruit  on  the  Farm  of  John  H. 
Barclay  at  Cranbury,  N.  J.,  and  Other  Places 


VARIETY 

Liye  Buds 

VARIETY 

Live  Buds 

Fall  Pippin 

per  cent 

22 
46 
62 
64 
cSO 
72 
78 
20 
76 
56 
.0 
72 
92 

Stavman 

per  cent 
44 

R.  I.  Greening 

Duchess    

Yellow   Transparent  . 

Delicious     

2 

46 

Mcintosh    

Ben  Davis 

46 

Rome    

Baldwin    

12 

Twenty    Ounce 

Pelican 

10 

Jonathan    

Belleflower     

58 

Grimes    \. . 

Walbridge    

30 

Wealthy    

White   Pippin 

30 

Cooper   Redling 

Smith  Cider 

100 

Nero    

Sweet  Bough 

96 

Nvack   Pinnin 

Alexander     

94 

Williams     

Percentage   of   buds    alive   in   a   25-year  old    apple  orchard   near 
Middletown;   count  made  on  April  2. 


VARIETY 

Live  Buds 

VARIETY 

Live  Buds 

Paragon    

per  cent 

9 

77 
45 

Ben   Davis 

per  cent 
70 

Twenty  Otfnce 

Oransre    Pinnin 

61 

Gravenstein    

Rod  Astrachan 

6S 
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Percentage  of  buds  alive  in  a  Burlington  County  peach  orchard. 


VARIETY 

Live  Buds 

VARIETY 

1 

Live  Buds 

Fox    Seedline       

per  cent 

32 

10 

8 

10 

i 

Globe     

per  cent 
2 

Elberta   

C^arinan     

22 

OhaniDion     

Mayflower 

24 

Belle  of  Georgia 

I  Greensboro     

20 

Damage  Varied  With  Variety,  Age  and  Vigor  of  Trees 

As  might  be  expected  the  amount  of  injury  varied  not  only  with 
the  variety  and  kind  of  fruit,  but  with  the  location,  age  and  general 
condition  of  the  trees.  The  injury  on  old  and  comparatively  weak 
trees  was  as  a  rule,  less  than  that  on  young  and  very  vigorous  trees. 
Peach  trees  affected  by  borers  and  apple  trees  in  sod  were  injured 
less  than  trees  that  were  growing  more  rapidly.  The  same  was  true 
of  apple  trees  injured  by  rabbits  and  mice  as  shown  in  figure  2  of  plate 
5.  In  some  cases  trees  with  a  rather  high  percentage  of  injury  pro- 
duced a  fair  to  good  crop  of  fruit.  For  example,  the  Gravenstein 
trees  in  the  Middletown  orchard  with  more  than  half  of  tlie  fruit  buds 
killed  produced  a  heavy  crop  of  fruit.  The  same  was  true  of  scmie  of 
the  Duchess  and  Gravenstein  trees  in  the  College.  Farm  orchard.  On 
the  other  hand,  Eome  with  a  comparatively  ^mall  percentage  of  injured 
buds,  failed  to  produce  a  satisfactory  crop,  because  of  a  very  heavy 
June  drop.  The  same  Avas  true  of  Winesap  and  in  some  cases  King 
David  produced  a  very  light  crop  although  apparently  only  slightly 
injured  by  the  freeze.  Among  the  varieties  of  peaches  J.  H.  Hale  came 
through  Avith  a  good  crop  in  many  orchards  whore  practically  every 
other  variety  was  a  total  or  a  partial  failure. 

In  general  it  may  be  said  tliat  the  injury  was  greatest  in  the  south- 
ern part  of  the  state,  and  least  in  the  northern  part.  Eeports  from 
the  northern  counties  brought  out  the  fact  that  rhe  injury  to  peac]ie«, 
plums  and  pears  was  very  slight  and  that  the  apple  crop  would  not  be 
reduced  more  than  25  per  cent  by  the  freeze.  Cherries,  however, 
were  almost  a  total  failure  throughout  the  state,  English  Morello 
shoAving  the  least  injuiy.  The  peach'  and  pear  crops  were  practically 
wiped  out  in  the  southern  counties,  and  the  same  was  true  of  many 
varieties  of  apples  Grapes,  raspberries,  blackberries  and  strawberries 
also  were  injured,  the  grape  crop  in  particular  being  greatly  reduced. 
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Table  6 

Blooming  Dates  of  Peaches  at  the  College  Farm, 
1919,  1920  and  1921 


VARIETY 


1919 


First  Full 


1920 


First 


Full 


1921 


First 


Full 


Arp     (Beauty) 

Belle     

B.    G.    Pratt 

Carman    

Chinese    Cling 

Early   Crawford 

Early   Wheeler 

Elberta     

Foster    

Greensboro     

Heath  

Hiley  

Iron  Mountain 

Japan  Dream 

J.  H.  Hale 

Krumm-el  

Late  Crawford 

Lola  

Pearson  

St.  John 

Slappey  

Triumph  

White  Blossom  Single 


4/10 
4/10 

4/9 

4/i6 

4/16 

4/9* 
4/8 
4/10 
4/12 


4/8 

4/10 

4/11 


4/14 


4/16 


5/4 
4/30 
4/30 
4/29 

4/25 

4/29 

4/29 

4/29 

4/29 

4/29 

4/30 

5/1 

4/29 

4/28 

5/2 

4/28 

5/2 

4/29 

4/30 

5/3 


5/11 
5/10 

5/6 
5/6 

5/4* 

5/7 

5/5 

5/4 

5/6 

5/10 

5/10 

5/12 

5/5* 

5/10 

5/5 

5/10 

5/6 

5/6 

5/10 


4/2 

3/28 

3/28 

3/28 

4/5 

3/28 

4/2 

3/27 

3/28 

4/2 

3/28 

3/28 

4/3 

3/27 

3/28 

4/3 

3/28 

4/3 

3/26 

4/2 

4/2 

4/5 

4/4 


4/5 

4/6 
4/6 

4/5  * 

4/5 

4/5 

4/4 

4/6 

4/6 

4/5 

4/6 

4/6' 

4/6 

4/5 

4/4* 
4/4 

4/6 

4/6' 


Table  7 
Blooming  Dates  of  Apples,  at  the  College  Farm,  1921 


VARIETY 


Baldwin    

Champion    

Chenango    

Henry   Clay 

Delicious     

Gilbert  Winesap. . . . 

Gravenstein    

Jonathan     

King    

Lowland  Raspberry  . 

Mcintosh    

Northern  Spy 


First 


4/11 

4/12 

4/15 

4/8 

4/12 

4/]0 

4/5 

4/15 

4/11 

4/10 

4/10 

4/16 


Full 


4/20 
4/19 
4/20 
4/15 

4/18 
4/21 
4/12 
4/22 
4/20 
4/15 
4/17 
4/22 


VARIETY 


Oldenburg     

Opalescent    

Red  Astrachan  .... 

R.  I.  Greening 

Rome 

Roxbury    

Stayman    

Twenty  Ounce 

Wealthy    

Wilson  Red  June. . 
Winter  Banana. .  . . 
Yellow   Transparent 


First 


4/7 

4/12 

4/8 

4/14 

4/16 

4/15 

4/10 

4/14 

4/19 

4/14 

4/13 

4/10 


Full 


4/20 
4/19 
4/11 

4/20 
4/22 
4/22 
4/20 
4/20 
4/22 
4/22 
4/21 
4/19 
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Tic.    : — A    Full    Crop    of    Blossom    Buds    Formed    Upon    This    Young 

.;  -v.M-.:;  A?rLi:  1r!:e  Bux  Mos.  of  Tiifm  Wire  Killid  by 

1UE  Freeze 


Fig.   *2 — Only   Slight   Injury   Occurred  to  the   Bloom  on   This   Young 

Stayman  Apple  Tree  Which  Was   Injured  by  Rabbits 

IN  1010  AND  Bridge  Grafted 
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Table  8 
Blooming  Dates  of  Pears  at  the  Coillege  Farm,  1921 


VARIETY 

First 

Full 

VARIETY 

First 

Full 

An  jou      

4/4 

4/4 

4/8 

3/28 

4/9 

4/4 

4/7 

4/4 

4/8 

4/9 

4/13 

4/5 

4/15 

4/10 

4/13 

4/9 

LeConte    

4/6 
4/6 
4/6 
4/3 
4/7 
4/6 
4/3 
4/1 

4/12 

Bartlett      

Malines , 

P.   Barry 

4/11 

Bosc      

4/11 

Dorset 

Sheldon   

4/9 

Clapp    Favorite 

Fred     ClaDD 

Superfine    

4/11 

Rutter 

4/12 

Howell     (  dwarf) 

Jones    Wonder 

Vermont  Beauty 

Wilder  Early 

4/8 

4/7 

Table  9 
Blooming  Dates  of  Plums  at  the  College  Farm,  1921 


VARIETY 


Burbank    . . . 

Chabot     

Arch  Duke. . 
Grand  Duke 
Endicott  . . . 
Fellenburg    . 

Gold 

Kahinta  . . . 
Lombard    . . . 


First 

Full 

3/24 

3/30 

3/27 

4/2 

4/8 

4/3 

4/10 

3/28 

frozen 

4/2 

4/9 

3/28 

4/1 

4/6 

4/1 

4/7 

VARIETY 


Monarch    

October  Purple.... 

Shiro   

Shropshire  Damson 

Tokata     

Waneta   

Wild  Goose 

Yellow  Egg 

York  State  Prune. . 


First 


Full 


4/2 

3/28 

3/28 

4/5 

4/1 

4/2 

4/3 

4/5 

4/8 


I  4/8 

I  frozen 

I  4/8 
4/8 
4/8 
4/7 
4/11 
4/9 
4/13 


Table  10 

Blooming  Dates  of  Trees  and  Ornamentals  at  the  College 

Farm,  1921 


VARIETY 


Acer  japonicum  aconitifolinm 

Acer  palmatum   

Acer  pennsylvanicum   

Acer  platanoides   

Acer  saccharinum   

Aesculus   carnea    

Aesculus  hippoc<istanum 

Alnus  glutinosa 

Amelanchier  canadensis 

Berheris  thunhergii 

Berberis  vulgaris 

Bctula  alha  var.  papyrifera  . . 

Calycanthus  florida 

Celtis  occidentalis  

Cercis  canadensis   

Chionanthus  virgin  tea    

6 


FIRST 
BLOOM 


3/30 

4/9 

4/16 

4/0 

5/10 

5/2 

5/14 

4/3 

4/15 

4/12 

4/3 

4/27 

4/15 

4/7 

5/10 


PULL 
BLOOM 


4/8 
4/14 
4/21 
4/14 

5/17 
5/11 

5/18 

4/9 

4/23 

4/18 

4/10 

5/10 

4/20 

4/34 

5/16 


FINAL 
BLOOM 


4/15 
4/20 

4/28 

4/18 

5/28 

6/1 

5/26 

5/21 

4/17 

5/1 

4/24 

4/17 

4/26 

4/28 
5/28 
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Table  10  (Continued) 


VARIETY 


FIRST 
BLOOM 


FULL 
BLOOM 


FINAL 
BLOOM 


Cornus  florid  a  var.  rubra 

Cornus  man    

Cornus  stolonifera  flaviram^a  . . . . 

Crataegus  coccinea 

Crataegus  cordata 

Crataegus  Crus-galli 

Cydonia  japonica    

Deutzia  crenuia  water i 

Deutzia  gracilis  

Deutzia   scahra    

Diervllla  florida  Candida 

DiervtUa  florida  variegata 

Elaeagnus  angustifolia   

Evonymus  europacus    

Evonymus  alatus 

Fagus  sylvatica  variegata 

Forsythia  intermedia   

Fon'sythia  suepensa 

Forsythia  viridissima 

Oaylussacia  resinosa 

Kalmia  latifolia 

Kerria  japonira 

Koplreuteria  paniculata 

Lonicera    

Ligustrum  ihota 

Lonicera  fragrantissima 

Lonicera  lartarica  alba 

Lonicera  tartarica  rosea   

Magnolia  stellata    

Oxydendron  arboreum    

Philadelphus  lemoinei  candelahre 

Prunus   pseudocerasuK    

Pyrus  (Aronia)  arbutifolia 

Pyrus  (Sorbus)   americana 

Pyrus  (Aronia)  melanocarpa   .  . . . 

Rhodendron  catawbiense   

Rhodendron  maximum    

Rhus  canadensis    

Rhus  hirta   

Rhus  typhina  laciniata 

Ribes  aureum 

Rosa  multiflora   

Rosa  setigera   

Rosa  rugosa   

Rubus  odorata 

Sambucus  pubens    

Spirea  prunifolia    

Spirea  thun  bergii 

Spirea  Van  Houttei 

Symphoricarpos  racemosus    

Syringia  japonica    

Syringia  vulgaris  var.  Charles  X   . 

Stcphanandra  flexuosa   

Tilia  americana 

Vaccinum  corymhosum 

Viburnum.  pUcatum   


4/10 
3/20 

4/28 

4/14 

5/10 

5/14 

3/2S 

5/10 

4/21 

5/20 

4/28 

5/1 

4/n 

4/29 

4/26 

3/20 

3/22 

3/15 

3/20 

4/15 

5/33 

4/16 

6/27 

4/19 

5/25 

3/22 

4/18 

4/17 

3/23 

6/28 

5/21 

4/7 

4/19 

4/24 

4/18 

5/11 

5/3 

4/17 

6/5 

6/14 

4/1 

5/16 

6/20 

5/3 

4/22 

4/13 

3/28 

3/26 

4/22 

5/24 

5/25 

5/1 

5/1 

6/14 

4/5 

4/16 


4/17 

3/28 

5/5 

4/18 

6/1 

5/23 

4/4 

5/25 

5/14 

5/28 

5/14 

5/12 

4/20 

5/15 

5/3 

3/28 

3/28 

3/22 

3/28 

4/25 

5/28 

4/28 

7/5 

4/25 

5/29 

3/30 

4/26 

5/1 

3/28 

7/8 

6/1 

4/32 

4/25 

4/29 

4/25 

5/15 

5/10 

4/25 

6/12 

6/20 

4/9 

5/22 

7/3 

5/23 

4/29 

4/18 

4/10 

4/2 

5/15 

6/3 

6/1 

5/12 

5/16 

6/18 

4/13 

4/26 


5/8 
4/3 
5/15 
5/1 
6/10 
6/2 
4/20 
6/2 
6/10 
6/12 
i  5/30 
5/20 
5/12 
5/27 
5/18 
frozen 
frozen 
4/4 
4/14 
5/6 
6/13 
6/1 

5/15 

6/8 

frozen 

5/12 

5/15 

frozen 

6/14 

4/29 

5/8 

5/5 

5/5 

5/19 

5/35 

5/4 

6/20 

6/24 

4/25 

6/5 

6/15 
5/10 

4/25 

5/4 

4/17 

6/1 

6/28 

6/10 

5/17 

5/28 

6/23 

4/30 

6/15 
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PEACH  BREEDING  WORK 

C.  H.  Connors. 

The  peach  breeding  work  continues  to  be  a  major  project  of  the 
department.  During  the  season  of  1920,  about  700  seedlings  were 
described  for  the  first  time,  and  about  250  that  had  been  described 
in  1919  were  checked,  making  a  total  of  about  950  descriptions  for  the 
season.  A  total  of  about  1,200  trees  were  removed  during  the  past 
winter  because  they  were  not  sufficiently -promising. 

On  the  basis  of  the  1919  crop,  66  individuals  were  considered 
promising,  either  from  a  commercial  standpoint  or  for  breeding 
work.  Following  the  crop  season  of  1920,  however,  23  of  these  were 
discarded;  three  trees  propagated  from  each  of  the  remaining  43 
were  planted  in  orchard  form  on  the  horticultural  farm.  These  are 
given,  by  cross  and  by  number,  in  table  1. 

Among  the  seedlings  that  fruited  first  in  1920,  24  were  deemed 
worthy  of  further  trial  and  a  few  trees  were  propagated.  A  list  of 
these  is  given  in  table  2. 

Eighty-four  seedlings  resulting  from  the  breeding  work  done  in 
1920  were  planted  in  the  nursery  in  the  spring  of  1921,  and,  in  addi- 
tion, 610  seedlings  from  open  pollinated  trees  were  obtained,  as  shown 
in  table  3. 

Table  1 

PromisinfiT  Seedlings  propagated  in  1919  and  Set  in  the  Orchard 

in  1921 


CROSS 

No.  of 
Seed- 
lings 

Serial  Numbers  otf  Promising  Seedlings 

Belle  self -pollinated    

7 

6714     !       9814 
JH14     !       9914 

15814 
16614 

16714 

Belle  X  Greensboro     

11 

19:U4     1     23114 
22214     1     23514 
23014     1     25614 

25714 
87315 
87415 

91215 
93915 

Belle  X  Elberta   

7 

26214     i     27914 
26614     i     29114 

29714 
30314 

30515 

Belle  X  Early  Crawford 

4 

32514     1     35114 

36414 

71614 

Elberta,    self-pollinated    

5 

2215            8915 
8115 

12815 

13315 

Elberta  X  Belle 

3 

,37814     1     26914 

30314 

Elberta  X  Early  Crawford... 

2 

41514     1     43014 

Early  Crawford  X   Elberta... 

1 

46414     ! 

St.   John,   open-pollinated 

2 

51914     !     55314 

Late  Crawford,  open-pollinated 

1 

17914     I                   1 

Total 

43 

1                   1 

1 
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Breeding  Work  of  1921 

An  extensive  program  of  breeding  work  was  outlined  for  the  spring 
•of  1921,  but,  on  account  of  delay  in  securing  materials,  the  work  was 
limited  somewhat.  During  the  breeding  period,  very  unfavorable 
weather  occurred.  On  March  25,  26,  27  and  28,  the  majiimum  tem- 
peratures were  71°,  71°,  61°,  82°,  respectively,  while  on  the  twenty- 
ninth  and  thirtieth  the  minimum  temperature  reached  24°  and  25°. 
On  April  2,  the  minimum  was  27°.  Then  followed  8  days  of  the 
rather  high  temperatures,  succeeded  on  the  eleventh  and  twelfth  by 
minimums  of  30°  and  32°.  As  it  is  necessary  in  the  breeding  work 
to  emasculate  a  large  proportion  of  the  blossoms,  the  pistils  are  left 

Table  2 
Promising  Seedlings  Propagated  for  Further  Trial,  1920 


CROSS 

No.  of 
Seed- 
lings 

Serial  Numbers  of  Promising  Seedlings 

Belle  self -pollinated   

2 

1 
112415        113315     1 

Belle  X  Greensboro   1 

89015                       1 

Belle  X  Early  Crawford i       1 

35434     1                   ! 

Elberta,   self-pollinated    

1 

1515     1 

Elberta  X  Belle   

10 

27115     1     29415 
27415     1     32615 
28215     1     33015 

33315 
33815 

35215 
36515 

Elberta  X  Greensboro 

2 

37635     1     38815     | 

Elberta  X  Earjy  Crawford... 

1 

19915     1 

Early  Crawford  X  Belle 

1 

6o^415     ; 

Early  Crawford  X  Elberta... 

3 

21815     1     23515          26015 

Lola  X  Arp  

1 

10416     i 

Slappey,  self-pollinated    1 

43416 

Total    24 

exposed  to  the  air.  The  high  temperatures  forced  a  rapid  devel- 
opment of  the  blossoms  with  a  consequent  high  sap  content  in 
the  entire  tree.  Succeeding  freezing  weather  naturally  was  inju- 
rious to  the  exposed  pistils.  Bain,  hail  or  snow  fell  on  9  of  the  21 
days  in  the  breeding  season.  Eain  falling  on  the  exposed  stigmas 
is  apt  to  injure  them,  and,  after  hand-pollination,  rain  will  fre- 
quently wash  off  the  pollen,  thus  resulting  in  a  poor  set  of  fniit«. 
However,  where  the  blossoms  are  to  be  allowed  to  .self -pollinate,  they 
are  not  mutilated,  so  that  if  the  pollen  from  the  first  anthers  to 
ripen  is  washed  off,  later  ripening  anthers  may  effect  fertilization, 
so  that  larger  numbers  of  fruits  are  set  on  the  self-pollinated  sections. 
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Table  3 
Peach  Seedlings  in  Nursery 


CROSS 


Number 
of  Trees 


6714   (Belle  S.  P.)   S.  P 

6714  (Belle  S.  P.)   X  16714  (Belle  S.  P.)     

15514  (Belle  S.  P.)   S.  P 

15514  (Belle  S.P.)   X  16714  (Belle  S.P.)     

15514  (Belle  S.  P.)   X  Late  Crawford* 

16714  (Belle  S.  P.)   S.  P 

4814  (Belle  S.  P.)    S.  P , 

6214  (Belle  S.  P.)   S.  P 

6814  (Belle  S.  P.)   S.  P 

9814  (Belle  S.  P.)   S.  P 

10314  (Belle  S.  P.)   S.  P 

13414  (Belle  S.  P.)   S.  P 

35115  (Belle  X  Early  Crawford)    S.  P 

36114  (Belle  X  Early  Crawford)    S.  P 

36214  (Belle  X  Early  Crawford)    S.  P 

36414  (Belle  X  Early  Crawford)   S.  P 

12815  (Elberta  S.  P.)   S.  P ' 

17315  (Elberta  X  Early  Crawford)   S.  P 

20815  (Early  Crawford  X  Elberta)    S.  P 

23114  (Belle  X  Earlv  Crawford)   O.  P 

27914  (Belle  X  Elberta)   O.  P 

46414  (Early  Crawford  X  Elberta)   O.  P 

51914  (St.  John  X  Carman)   O.  P 

55314  (St.  John  X  Carman)   O.  P 

56814   (St.  John  X  Elberta)   O.  P 

63415  (Early  (^rawford  X  Belle)   O.  P      

Elberta  X  Early  Crawford   (Misc.  seedlings)   O.  P. 
Elberta  X  Greensboro   (Misc.  seedlings)   O.  P. 

Elberta  O.  P 

Heath  O.  P •. 

Muir  O.  P 

Iron  Mountain  O.  P 


17 

3 

17 

S 

12 
3 
2 

2 

7 

2 

1 

*4 

1 

1 

1 

1 

1 

1 

22 

47 

13 

114 

12 

61 

22 

119 

25 

55 

5 

50 

56 


The  breeding  work  carried  out  this  season  was  as  follows,  the 
numbiered  individuals  being  station  seedlings  resulting  from  the 
crosses  indicated  in  parentheses: 

Hale  self-pollinated,  Hale  X  Slappey,  Hale  X  26015  (Early  Crawford  X 
TSIberta)  ;  Elberta  self -pollinated,  Elberta  X  26015  (Early  Crawford  X 
Elberta),  Elberta  X  Hale;  Slappey  X  Elberta,  iSlappey  X  50715  (St.  John 
X  Early  Wlieeler)  ;  Foster*  self -pollinated,  Foster  X  Siappey  Foster  X 
50715  (iSt.  John  X  Early  Wheeler)  ;>  Krummel  X  1515  (Elberta  self- 
piollinated),  Krummel  X  6814  (Belle  self -p^ollinated)  ;  Heath  self -pollinated, 
Heath  X  Krummel,  Heath  X  1515  (Elberta  self-poUinated),  Heath  X  6814 
(Belle  self-pollinated);  St.  John  X  »7215  (Elberta  X  G^reensboro),  Si:. 
John  X  49815  (St.  John  X  EJarly  Wheeler),  St.  John  X  50735  (St.  John 
X  Early  Wheeler),  St.  John  X  55916  (St.  John  X  Greensboro);  1515 
(Elberta  self -pollinated)   self-poUinated. 
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The  chief  object  in  this  series  of  crosses  is  the  production  of 
early   and   late  yellow-fleshed   varieties.     The   seedlings  used  have 

characters  as  follows: 

« 

6814 — Seedling  of  Belle  self-pollinated,  ripening  about  10  days  later 
than  Blberta,  of  good  quality,  white  of  flesh  but  appearing  to  carry 
yellow  blood. 

1515 — Seedling  of  EJlberta  self-pollinated.  Elberta  in  shape  and  color, 
ripening  about  2  weeks  later  than  Elberta. 

26015— Needling  of  Early  Crawford  X  Elberta.  ripening  about  witli 
Elberta  but  of  better  quality,  yellow  flesh. 

37215 — Seedling  of  Ellberta  X  Greensboro,  ripening  a  little  earlier 
than  Hiley,  high  color,  good  size,  good  quality,  white  flesh  but  appearing 
to  carry  a  factor  for  yellow  flesh.     , 

49815 — Seedling  of  St.  John  X  Early  Wheeler  ripening  with  Greens- 
boro, good  quality,  clingstone,  white  fleshed,  but  appearing  to  carry  a  factor 
for  yellow  flesh. 

50715— -Seedling  of  St.  Jahn  X  Early  Wheeler,  ripening  about  midway 
between  Greensboro  and  Carman,  white  flesh  but  appearing  to  carry 
a  factor  for  yellow  flesh. 

55915 — Seedling  of  St.  John  X  Greensboro,  semi-free,  ripening  4  to  5 
days  before  Carman,  white  flesh  but  appearing  to  carry  a  factor  for 
yellow  flesh. 

Most  of  the  seedlings  in  the  orchards  have  a  fairly  good  crop  of 
fruit,  although  a  great  many  of  the  trees  are  suffering  from  the 
severe  drought.  Since  the  close  of  the  fiscal  year,  rain  has  fallen, 
and  the  trees  have  improved  in  appearance,  so  that  hopes  are  held 
for  a  good  harvest. 

Variety  Orchard  of  Peaches 

In  connection  with  the  hreeding  work,  an  effort  has  been  made  to 
assemble  in  an  orchard  all  of  the  leading  commercial  varieties  of 
peaches  that  are  adapted  to  this  region,  varieties  of  former  commer- 
cial importance  but  now  of  only  historic  interest  or  of  use  as  breed- 
ing material,  any  seedlings  that  originate  anywhere  in  the  state,  such 
of  the  importations  of  the  United  States  Department  of  Agriculture, 
Bureau  of  Plant  Industry,  Office  of  Foreign  Seed  and  Plant  Intro- 
duction, as  may  be  deemed  of  value  in  the  breeding  work,  and  such 
other  species,  types  or  varieties  that  can  be  grown  here  that  may  be 
of  assistance  for  comparison  with  the  seedlings,  for  breedings  and 
for  a  clearer  interpretation  of  the  results  of  the  breeding  work. 
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Varieties  and  Types  Planted 


Common  Varieties  of  Peaches 


Arp    (Nectar) 

BeUe 

B.  G.  Pratt 

Bilmeyer 

•Carman 

Chinese  Cling 

Connetts 

Crane's  Early  Yellow 

Crosby 

Dewey 

Early  Crawford 

Early  Elberta 

Early  Wheeler 

Elberta 

Estella 

Eureka 

Fitzgemld 


Foster 

Gold  Drop 

Greensboro 

Heath 

Hiley 

Hill's  Chili 

Ingold 

Iron  Mountain 

Jennie  Worthen 

J.  H.  Hale 

Kalamazoo 

Krummel 

Late  Crawford 

Leamington 

Lola 

Lovell 

Mayflower 


McDevitt 

Morris  White 

Mountain  Hose 

Oldmixon 

Oldmixon  Free 

Orleans 

Pearson 

Phillips 

Rochester 

Slappey 

Stevens 

St.  John 

Stump 

Tennessee  Everbearing 

Toughina 

Triumph 


Miscellaneous  Seedlings  and  Novelties 

Elberta  nectarine,  from  Mr.  Bangert,  Roselle  Park. 

Peach   (Elberta  Seedling),  from  Mr.  Tice. 

Late  White  Peach,  from  Dr.  Austin  Scott,  New  Brunswick. 

Paragon,  from  John  Cassaza,  Vineland. 

Kathryn,  from  John  W.  Heal,  Beverly. 

Japan  Dream. 

Peen-to. 

Sleeper  Dwarf. 

Varieties  of  Peinches  From  New  Zealand 
(The  number  given  is  the  number  of  introduction.  Office  of  Foreign  Seed  and 


Plant  Introduction,  U.  S.  Dept.  Agr.). 


Al     

Ice   Cream    

Ideal    

Late  Champion   

Liippiatt's  Late  Red . . , 


.  ..S.P.I.  43125 

.  ..S.P.I.  43126 

. .  S.P.I.  43127 

..S.P.I.  43129 

..S.P.L  43130 


Motion's  Cling S.P.I.  43132 

Muir's  Perfection    S.P.I.  43133 

Osprey  Improved   S.P.I.  43134 

Paragon    S.P.I.  43135 

Shipper   Cling    S.P.I.  43136 

Up-to-Date   S.P.I.  43137 


Varieties  of  Nectarines  From  New  Zealand 
Diamond  Jubilee S.P.I.  43140      Muir's  Seedling  . . . 


Goldmine S.P.I.  43141 

Liippiatt's  Late  Orange ..  S.P.I.  43142 


S.P.L  43143 

New  Boy    S.P.I.  43144 

Sure   Crop    S.P.L  43146 


Other  Varieties  and  Types  of  Peaches,  U,  8,  Dept,  Agr, 

Chinese  Bush  Peach S.P.L  40001      Sargent's    Chinese    Peach 

Fei    S.P.L  38178  Sutter  Creek    S.P.L  36125 

Mexican    :S.P.I.  32374      Turkestan   Peach    S.P.L  24807 

Vainqueur  (from  Spain). S.P.L  33219 


Varieties  of  Almonds^  U,  S,  Dept,  Agr, 
Del  Desmayo  (from  Spain)  .S.P.I.33218      Prunus  Mira  , , . 


.S.P.I.  34601 


Apricot,  U,  8,  Dept,  Agr, 
Prunus  Armeniaca S.P.L  17154 
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Ornamental  Varieties 

Albino  seedlings  from  wild  seedling  pits. 

Double  Ted  flowering,  Amygdalus  periica,  var.  ruhra,  fl.  pi.  (buds  from  Mr. 
James  Neilson). 

Double  pink  flowering,  Amygdalua  peraica,  var.  rosetty  fl.  pi.  (buds  from  Mr 
Jiames  Neilson). 

Double  pink  flowering,  Amygdalua  persica^  var.  rosea,  fl.  pi. 

Double  white  flowering,  Amygdalus  persica,  var.  alba,  fl.  pi. 

Single  white  flowering  buds  from  J.  L.  Abbott. 


PRUNING  EXPERIMENTS  WITH  APPLES 

R.  P.  Armstrong 

The  pruning  experiments  with  apples  at  N"ew  Bninswiek  as  origi- 
nally outlined  included  a  comparison  of  four  forms  of  pruning  with 
one  unpruned  treatment.  Two  types  of  winter  or  dormant  season 
pruning  and  two  types  of  summer  pruning  were  involved.  The 
summer  pruning  treatments  were  discontinued  in  1918  and,  therefore, 
this  report  covering  the  progress  of  the  experiment  during  the  past 
year  includes  only  the  two  dormant  treatments  and  the  unpruned 
plot.    The  trees  in  this  experiment  are  now  8  years  old. 

One  lot  of  trees  has  not  been  pruned  since  planting,  a  second  lot 
is  thinned  during  the  dormant  season,  preferably  in  the  spring  before 
growth  starts,  and  a  tliird  lot  is  thinned  and  headed  back  from  a 
ie^v  inches  to  one-half  Ihe  growth  of  the  year-old  twigs  during  the 
dormant  season. 

In  table  1  the  number  of  trees  of  each  variety  and  the  treatment 
is  indicated. 

In  table  2  is  given  the  total  yields,  number  of  apples  picked,  the 
weight  of  picked  fruit  and  the  average  weight  per  apple.  During  a 
severe  wind  and  hail  storm  on  June  29,  1920,  a  considerable  quantity 
of  fruit  was  blown  off  the  trees  and  that  remaining  was  damaged  by 
hail. 

In  total  jdeld,  including  fruit  blown  off  by  wind  and  drops,  and 
in  the  quantity  of  fruit  harvested  the  "not-pruned"  trees  have 
exceeded  the  other  two  treatments.  In  the  case  of  Wealthy  in  1920, 
a  number  of  apples  on  the  "not-pruned''  trees  were  blown  off  in  the 
storm  so  that  the  picked  fruit  was  reduced  to  less  than  that  of  the 
thinned  trees.  In  addition  to  comparisons  of  total  yield,  it  is  of 
interest  to  note  that  with  all  varieties  the  fruit  from  the  thinned  trees 
is  larger,  of  far  better  color,  freer  from  insect  stings,  fungus  marks 
and  branch  rubs  than  the  fruit  from  the  "not-pruned^'  trees. 
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Table  1 
Varieties  and  Number  of  Trees  in  Each  Treatment 


VARIETY 


Thinned  and 
Cut    Back 


Thinned 


Not  pruned 


Wealthy 
Baldwin  . 
Rome   . . . 
Delicious 
Stayman 


Table2 

E£Fect  of  Two  Types  of  Dormant  Pruning  and  no  Pruning  m 

Yield  in  1920 


U    d 

u 

U    09 

5  ft 

■w 

£ 

^i. 

^1 

•a 

S:2 

S 

03^   a; 
Q         2 

S  g 

*S 

VARIETY 

§« 

s 

^< 

^< 

^. 

and 

0,.^ 

9i    Ot 

Oi   .     u 

erage 
Picked 
•  Tree 

o^-'Sg 

©'ft   • 

TREATMENT 

92 

S2 
SO 

erag 
mbei 
s  pe 

erag 
Pick 
•  Tr 

U  ft 

^^g 

^•g 

^g^ 

-i1  o  ft 

^•ss. 

^1 

WEALTHY 

pounds 

ounces 

Thinned  and 

cut  back 

88 

37 

272 

167 

55.4 

7.7 

Thinned    .... 

118 
220 

79 
135 

588 
666 

351 
311 

110.1 
96.4 

5  0 

Not  pruned   

4.9 

BALDWIN 

Thinned  and 

cut  back 

3 

9 

34 

21 

11.7 

8.4 

Thinned    .... 

35 
76  ' 

21 
51 

110 
295 

54 
168 

28.1 

87.8 

8.2 

Not  pruned   

8.3 

ROME 

Thinned  and 

cut  back 

20 

11 

136 

105 

14.7 

7.5 

Thinned    

33 

52 

239 

153 

112.6 

10.7 

Not  Druned    .  - 

27 

41 

264 

196 

140  7 

11  5 

DELICIOUS 

Thinned  and 

cut  back 

4 

7 

32 

23 

9.4 

6.4 

Thinned   .... 

19 
22 

9 
51 

59 
145 

31 

72 

11.4 
23.4 

5.9 

Not  pruned   

5.2 

STAYMAN 

Thinned  and 

cut  back 

13 

29 

85 

42 

17.2 

6.5 

Thinned    

40 

385 

264 

39 

13.0 

5.3 

Not  pruned   . 

19 

93 

106 

04 

29.6 

5.0 
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In  fact,  a  large  percentage  of  the  fruit  from  the  ^^not-pruned"  trees 
grades  as  seconds  and  culls,  whereas,  only  a  small  portion  of  the 
apples  from  the  ^'thinned"  trees  are  so  graded.  The  inferior  quality 
of  the  apples  from  the  "not-pruned'^  trees  is  due  to  the  greater 
density  of  the  trees.  This  density  varies  with  the  variety.  For 
example,  Rome,  Baldwin,  Delicious  and  Wealthy  are  very  dense,  while 
Stayman  is  more  open. 

In  comparing  the  "thinned-and-cut-back,''  and  the  "thinned''  treat- 
ments as  to  yield  of  fruit,  the  latter  exceeded  the  former  with  all 
varieties  except  Stayman.  The  result  for  Stayman  in  the  "thinned" 
treatment,  however,  is  based  on  one  tree  and  the  difference  may  be 
due  to  the  individuality  of  the  tree  and  not  the  treatment. 

The  color  of  the  apples  borne  on  the  "thinned-and-cut-back"  trees 
is  inferior  to  that  of  the  apples  produced  by  the  "thinned"  trees, 
since  most  of  them  are  found  within  the  top  and  not  near  the  outside 
of  the  tree.  The  interior  bearing  of  the  "thinned-and-cut-back" 
trees  naturally  follows  from  the  method  of  pruning.  The  cutting 
back  removes  the  terminal  and  axillary  fruit  buds  found  on  the 
outer  vigorous  shoots,  which,  if  not  pruned,  would  normally  blossom 
and  bear  fruit  on  the  outside  of  the  tree.  In  addition  the  cutting 
back  forces  the  growth  of  a  number  of  vigorous  shoots  on  the  year-old 
wood,  resulting  in  thickening  the  outer  part  of  the  tree  and  causing 
a  shading  of  the  interior. 

The  last  column  gives  the  average  size  of  the  apples.  With  all 
varieties  except  Rome  the  largest  apples,  on  the  average,  have  been 
produced  by  the  trees  in  the  "thinned-and-cut-back"  treatment,  with 
the  next  largest  on  the  "thinned"  trees.  The  average  size  of  Rome 
for  the  "thinned-and-cut-back"  trees  was  7.5  ounces.  Only  one  tree 
is  included  in  the  results  and  during  1920  this  tree  was  severely 
affected  by  twig,  blight  which  may  have  affected  the  results. 

The  effect  of  the  two  types  of  pruning  and  no  pruning  on  total 
annual  shoot  growth  is  one  of  the  most  striking  results  in  this  ex- 
periment. In  table  3  is  given  the  shoot  growth  made  during  1919 
of  two  trees  of  each  variety  except  Stayman  in  the  "thinned"  treat- 
ment, and  Rome  in  the  "thinned-and-cut-back"  treatment  in  which 
case  one  tree  only  is  given.  It  will  be  noticed  that  in  every  instance 
the  "thinned-and-cut-back"  trees  have  greatly  exceeded  the  "thinned- 
and  not-pruned"  trees  in  the  amount  of  total  twig  growth. 

In  height  there  is  very  little  difference  between  the  same  variety 
w!hen  compared  as  to  treatment.  The  cutting  back  of  the  tops  in 
the  "winter-cut-back"  trees  is  offset  by  the  increased  growth  of  the 
shoots  causing  these  trees  to  maintain  their  size  as  compared  with 
the  other  two  treatments.  Table  4  give  the  heights  at  the  end  of  the 
season  of  1920. 
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The  trees  are  now  8  years  old,  and  as  a  result  of  the  pruning  prac- 
tices they  show  certain  characteristics.  The  "not-pruned^'  trees  are 
of  a  nondescript  shape  and  a  mass  of  twisted  branches,  and  interlock- 
ing twigs.  The  tops  are  quite  dense,  especially  with  Baldwin,  Rome, 
Stayman  and  Delicious,  so  that  the  centers  are  unproductive.  With 
increased  age  these  trees  will  be  bearing  largely  on  the  periphery  of 
the  tree.  Wealthy  has  a  more  open  top  than  the  other  varieties.  The 
heavy,  early  bearing  bends  the  branches  downward  before  they  become 
rigid,  thus  to  a  certain  extent,  opening  the  top.  This  i%  particularly 
characterisftic  of  Wealthy  and  Stayman.  Nevertheless,  the  "not- 
pruned"  Wealthy  trees  are  too  dense  for  good  results  and  much 
of  the  fruit  is  wormy  and  inferior.  Aphis  flourishes,  especially 
in  the  dense  Eome  tops.  All  the  interior  fruits  of  this  variety  were 
covered  with  honeydew  and  had  a  blackish  cast. 

The  "thinned-and-cut-back''  trees  are  well  shaped,  and  have  a  very 
vigorous  appearance.  The  chief  fault  with  these  trees  is  that  the  tops 
tend  to  become  dense  and  require  a  severe  thinning  eacbi  spring. 
When  fruit  trees  are  older  than  5  years  it  takes  considerable  time  to 
prune  in  this  manner.  In  the  spring  pruning  of  1920  the  average 
time  required  in  pruning  the  16  "cut-back"  trees  was  45  minutes, 
while  the  "thinned^'  trees  averaged  16  minutes  a  tree. 

Not  only  is  there  more  thinning  to  do  with  these  trees,  but  con- 
siderable time  also  is  consumed  in  cutting  back  the  twigs.  Table  5 
gives  the  weights  of  the  wood  removed  in  the  different  treatments. 
This  table  shows  that  there  is  usually  twice  as  much  wood  removed  on 
the  average  from  the  "thinned-and-cut-back"  trees  as  from  the  "thin- 
ned'' trees. 
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The  thinned  trees  have  been  pruned  to  the  open-head  type.  Each 
year  the  crowding  and  crossing  branches  have  been  removed  and  the 
centers  opened.  As  a  result  of  the  pruning  the  tops  are  well  opened 
to  the  light  and  a  good  distribution  of  fruiting  wood  has  been  ob- 
tained. These  trees  are  now  bearing  fruit  throughout  the  top.  The 
fruit  colors  well  and  is  clear  and  attractive  in  appearance.  Although 
no  heading  back  has  been  practiced  the  trees  are  quite  symmetrical. 
In  a  few  instances,  however,  a  branch  should  have  been  headed  back 
if  perfect  symmetry  had  been  desired.  Less  time  is  taken  in  spraying 
these  two  trees  than  is  necessary  for  the  "not-pruned"  trees.  The 
work  of  harvesting  can  be  rapidly  done  with  the  "thinned'"*  trees, 
while  on  the  other  hand  the  "not-pruned"  trees  are  very  difficult  to 
pick,  because  of  the  dense  tops.  It  takes  a  little  longer  to  pick  the 
"thinned-and-cut-back"  trees  since  the  fruit  is  carried  largely  within 
the  top  which  is  not  quite  as  open  as  in  the  "thinned"  trees. 


VEGETABLE  INVESTIGATIONS 

L.  G.  SCHERMERHORN 

The  fertilizer  experiments  with  can-house  tomatoes  on  the  farm 
of  N".  B.  Jones  at  Mason \dlle,  were  continued  with  some  changes  in 
the  fertilizer  mixtures  and  the  source  of  plants.  Some  of  the  fertil- 
izer mixtures  which  gave  the  best  results  in  1919  were  used,  as  were 
standard  mixtures,  some  of  which  were  home  mixtures  and  some  com- 
mercial mixtures.  In  addition  to  the  comparision  of  fertilizer  mix- 
tures, an  attempt  was  made  to  compare  seedlings  purchased  in 
Burlington  County  with  the  "spotted"  plants  grown  at  the  station. 
The  results  are  all  in  favor  of  the  spotted  plants.  Undoubtedly  the 
seedling  plants  would  have  made  a  better  showing  if  it  had  not  been 
necessary  to  set  them  out  on  a  very  hot  dry  day.  The  "spotted" 
plants  from  the  station  were  set  on  the  same  day. 

The  fertilizers  were  applied  as  in  1919,  at  the  rate  of  1000  pounds 
per  acre;  400  pounds  under  the  rows  before  ridging  and  600  pounds 
as  a  side-dressing  about  3  weeks  after  planting. 

The  crop  was  harvested  in  7  pickings  between  August  6  and 
September  10,  with  the  following  results: 

Average  of  the    check  plots 5.52  tons 

Plot  15,  first  series,  Experiment  Station  plants  yielded 14.0  tons 

Plot  15,  second  series,  Buriington  County  plants  fertilized  same 

as  on  first  series  yielded   3.6  tons 

Plot  16,  first  series,  Experiment  Station  plants  yielded 14.8  tons 

Plot  16,  second  series,  Buriington  County  plants  fertilized  same 

as  on  first  series  yielded , . . . .       3.6  tons 

The  individual  yields  for  1920  are  given  in  table  1. 
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Two  new  fertilizer  projects  on  tomatoes  were  started  in  the  spring 
of  1920,  one  on  the  farm  of  Howard  M.  Sheppard  at  Cedarville  and 
the  other  at  New  Brunswick. 

At  Cedarville,  the  work  was  along  similar  lines  as  the  work  at 
Masonville,  except  that  different  mixtures  were  used  and  the  variety 
Greater  Baltimore  was  used  instead  of  Bonny  Best.  The  results 
will  be  found  in  table  2. 

The  new  set  of  plots  at  New  Brunswick  is  a  triangle,  all  mixtures 
totalling  16  units  of  plant  food.  The  plots  in  this  experiment  will 
be  set  out  to  tomatoes  for  a  period  of  several  years,  possibly  6  to  8 
years.  The  plots  will  receive  the  same  annual  application  of  fer- 
tilizer, and  a  cover  crop  of  rye  will  be  plowed  under  each  spring. 
The  results  for  1920  will  be  found  in  table  3. 

In  the  spring  of  1920,  several  materials  were  compared  for  the 
control  of  the  cabbage  maggot  on  early  cabbage.  The  materials  used 
were  tar  and  sand,  tar  felt  discs,  and  corrosive  sublimate.  The  results 
were  very  marked  and  wiU  be  published  in  circular  form  at  a  later 
date. 

Table  2 
Fertilizer  Treatments  With  Tomatoes  at  Cedarville,  1920 


FERTILIZER  TREATMENT 
PER  ACRE 


Number  of 
Yielding  Plants 


Series  1  I  Series  2 


Yield 


Series  1      Series  2 


Average 


I 


Check    

100  lbs.  muriate  of  potash 

200  lbs.  muriate  of  potash 

160  lbs.  nitrate   of  soda 

320  lbs.  nitrate  of  soda 

(%  at  planting;    %  4  weeks  later) 

400  lbs.  Phos-Pho-Germ 

Check    

600  lbs.  2-8-2    

1000  lbs.  2-8-2   

600   lbs.    2-8-4    

1000  lbs.  2-8-4 

600  lbs.  3-8-3    

1000  lbs.  3-8-3    

1000  lbs.  3-8-0 

600  lbs.  3-8-5    

1000  lbs.  3-8-5    

Check     '. 

600  lbs.    4-8-4    (home-mixed) 

1000  lbs.  2-8-2    (commercial) 

1000  lbs.  4-8-2   (home-mixed) 

1000  lbs.  4-8-4    


I 


1     79 

1     78 

78 

80 

80 

80 

1     80 

80 

80 

80 

80 

80 

80 

80 

75 

71 

78 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

73 

76 

77 

78 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

J      tons 

7.11 

7.48 
7.33 
5.66 

7.88 

7.48 
7.77 
5.26 
4.91 
6.24 
6.45 
7.44 
7.62 
6.52 
7.48 
7.80 
6.64 
5.91 
7.36 
9.62 
7.44 


tons 

6.83 
7.32 
7.75 
7.04 
9.43 

7.43 
9.43 
5.37 
8.22 
8.07 
8.60 
8.69 
9.23 
6.94 
7.00 
7.62 
8.65 
7.77 
8.54 
8.31 
6.87 


tons 


6.97 
7.40 

7.54 
6.35 
8.66 

8.45 
8.60 
5.32 
6.57 
7.16 
7.53 
8.07 
8.43 
6.73 
7.24 
7.71 
7.65 
6.84 
7.95 
8.97 
7.16 


Experiment  conducted  at  the  farm  of  the  Sheppard  Farms  Company. 

Fertilizer  applied  at  the  rate  of  1,000  pounds  to  the  acre;  400  pounds  under  the  row 
before  ridging  and  600  pounds  broadcasted  between  the  rows.  Plants  of  the  Greater 
Baltimore  variety ;    grown  and  "spotted"  at  the  Experiment  Station  at  New  Brunswick. 
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Tables 
Triangle  Fertilizer  Experiments  With  Tomatoes,  Horticultural 
Farm^  New  Brunswick,  N.  J.,  1920 


I 


YIELD 


FERTILIZER  TREATMENT  |- 


Sebies  1 


Series  2 


Average 


Check  . 
2-12-2 
2-10-4 
4-10-2 
2-8-6  . 
4-8-4  . 
6-8-2  . 
2-6-8  . 
4-6-6  . 
6-6-4  . 
8-6-2  . 

Check 
2-4-10 
4-4-8  . 
6-4-6  . 
8-4-4  . 

10-4-2  . 
2-2-12 
4-2-10 
6-2-8  . 

Check  . 
8-2-6   . 

10-2-4   . 

12-2-2  . 


tons 


7 
11. 
11. 
14. 
13 
14. 
10 
12 
19, 
13, 
13 

7. 
15 
14. 
10, 
14. 
17. 
15. 
12. 
13. 
12. 
14. 
11. 
10. 


50 
56 
37 
95 
46 
10 
77 
51 
41 
29 
22 
70 
55 
92 
57 
90 
37 
15 
27 
42 
82 
95 
25 
08 


tons 

14.05 
14.07 

9.43 

8.27 
16.90 
10.01 
10.57 

9.01 

9.55 
11.66 
10.59 

6.12 
14.12 
14.05 
12.55 

7.84 
11.17 

9.06 
10.83 
n.l6 

5.32 
13.09 
11.03 
12.06 


tons 

10.77 
12.81 
10.40 
11.61 
15.18 
12.09 
10.67 
10.76 
13.98 
12.48 
11.91 

6.91 
14.83 
14.49 
14.56 
11.37 
14.17 
12.10 
11.55 
12.29 

9.07 
14.02 
11.14 
11.07 


Fertilizer  applied  at  the  rate  of  1,000  pounds  to  the  acre;  400  pounds  under 
the  row  before  ridging  and  600  pounds  broadcasted  between  the  rows. 

Plants  a  selected  strain  of  Bonny  Best,  grown  and  "spotted"  at  the 
Experiment  Station  at  New  Brunswick. 

Crop  harvested  in  6  pickings  from  August  17  to  September  13. 

Average  of  the  check  plots 8.2  tons. 
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The  original  fertilizer  plots  at  New  Brunswick  which  were  in  toma- 
toes in  1919  were  set  out  to  Copenhagen  Market  Cabbage  in  the  spring 
of  1920,  and  the  yields  are  given  in  table  4. 


Table  4 
Results  of  Fertilizer  Experiments  on  Cabbage,  1920 


Cabbage  Yields 

riLIZER  TREATMENT 

1919 

FERl 

Tomatoes 

Series  1 

Series  2 

Average 

lbs.  per  acre 

tons 

tons 

tons 

tons 

Check    . . . 

16.46 
17.28 

16.46 
16.70 

9.61 

600   A.  P. 

• 

16.13 

13.88 

800   A.  P. 

16.15 

18.07 

17.11 

12.34 

1000   A.  P. 

14.65 

18.74 

16.70 

12.69 

600   A.  P. 

100    KCl 

13.82 
13.18 
12.50 
14.19 
17.59 
14.17 
11.58 

16.02 
13.35 
13.31 
13.62 
15.11 
13.61 
11.54 

14.92 
13.26 
12.91 
13.91 
16.35 
13.89 
11.56 

10.90 

800   A.  P.\ 

100    KCl 

11.26 

1000  A.  P , 

100   KCl 

10.61 

Check    . . . 

6  72 

600   A  P 



200   KCl 

13  27 

800  A.  P , 

200   KCl 

13.02 

1000   A.  P., 

200   KCl 

11.27 

800  A.  P., 

200  KCl,   100   NaNOa 

20.06 

17.61 

18.8.4 

11.48 

800  A.  P., 

200  KCl,   200  NaNOs 

20.05 

16.58 

18.32 

10.79 

800  A.  P., 

200  KCl.  150  NaNOa. 

37%    (Nrf;)2S04. 

17.35 

16.16 

16.76 

11.72 

800  A.  P., 

200  KCL  100  NaNO«. 

75     (NH4TSO4... 

16.25 

19.18 

17.72 

13 .  08 

800  A.  P., 

200  KCl,   150    (NH4)S04... 
200  KCl,  150  NaNO,. 

17.71 

15.83 

16.52 

12.44 

800  A.  P., 

100  Fish 

14.82 

16.27 

15.55 

8.58 

800  A.  P., 

200  KCl,  200  Fish. 

100  NaNOa 

12.79 

14.02 

13.40 

10.12 

800  A.  P., 

200  KCl,  50  NaNOs, 

300  Fish 

15.2a 

18.81 

17.02 

11.30 

800  A.  P., 

200  KCl,  400  Fish    

17.17 

17.41 

17.29 

9.6^^ 

Check    . .  . 

13 .  23 

16.05 

14.64 

7.00 

800  A.  P., 

200  KCl,  100  NaNOs. 

37%  NH4SO4, 

100    Fish    

14.12 

17.67 

15.89 

9.27 

800  A.  P., 

200  KCl.  200  NaNOa 
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CARNATION  BREEDING 

C.  H.  Connors. 

During  the  past  season,  144  new  seedlings  were  grown,  making  a 
total  of  more  than  3000  since  the  work  was  started  in  1911.  In  ad- 
dition to  the  new  seedlings,  about  70  seedlings  from  previous  years 
were  grown  for  testing  and  for  use  in  the  breeding  work. 

The  breeding  work  continued  as  in  previous  years,  promising 
seedlings  being  used  mainly  as  parents.  Considerable  advancement 
has  been  made  toward  the  securing  of  a  desirable  red  variety  and 
several  are  under  test  that  seem  to  be  superior  to  many  that  have  been 
introduced.    The  progress  along  this  line  is  very  encouraging. 

The  purple  carnations  are  still  undergoing  improvement.  Two 
were  secured  in  1917  and  since  then  8  others  have  been  obtained  from 
seed  and  are  now  under  test.  Several  of  these  are  superior  to  the 
original  ones. 

The  studies  in  color  inheritance  are  still  being  continued.  A  wliite 
single  has  been  obtained  as  of  the  third  generation.  Purple  seedlings 
of  the  second  generation  also  have  been  secured.  Four  red  seedlings 
of  the  second  and  third  generations  are  under  test. 

During  the  past  year  a  more  intensive  study  of  variation  in  sex  of 
the  flowers  has  been  begun.  Various  grades  of  sex  have  been  estab- 
lished. Several  individuals  have  been  found  that  are  perfect  at  one 
season  and  lose  maleness  at  another,  season.  At  least  5  tyipes  or 
degrees  of  maleness  have  been  established  and  three  t^'pes  of  female- 
ness.     The  inheritance  of  these  variations  will  be  studied. 
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REPORT  OF  WEATHER  OBSERVATIONS 

The  weather  observations  during  the  year  were  recorded  by  Clarence 
H.  Steelman  wliose  report  follows. 

The  year  ending  June  30,  1921,  was  unusnal,  having  a  warm  fall 
and  a  very  early  spring.  The  first  killing  frost  occurred  N^ovember 
12,  which  is  the  latest  on  record  for  this  locality.  The  monthly  means 
for  March  and  April  were  higher  than  ever  recorded  here,  being"  50.06° 
and  57.1°,  respectively.  The  rainfall  for  July  and  August,  although 
not  heavy,  was  well  distributed  throughout  the  months  because  of  the 
unusually  large  number  of  thunderstorms. 

The  winter  was  very  mild  and  open,  having  but  one  heavy  snowfall 
of  10.5  inches,  which  occurred  February  20  and  lasted  one  week  only. 

The  sudden  drop  of  the  thermometer  from  82°  to  45°  F.  in  less 
than  an  hour  on  March  28*  continuing  during  the  night  to  24°,  caused 
Fevere  damage  to  fruit  crops. 

From  May  15  to  June  28  was  the  driest  period  on  record,  there 
being  only  0.97  inch  of  rainfall  in  the  6  weeks.  From  June  1  to  28 
there  was  only  0.23  inch  of  rainfall. 

The  mean  temperature  for  the  year  was  54.97°,  the  highest  on 
record.  The  next  highest  mean  temperature  recorded  was  in 
1918-19,  with  54.91°. 

Table  2 

Monthly  Maxinittm  and  Minimum  Means  of  Temperature  for 
the  Year  Ending  June  30, 1921 


Jniy, 

1920 

August, 
1920 

September, 
1920 

Octol>or, 
1920 

November, 
1920 

Decem]^r, 
1920 

Max.     Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

82 .  58 

1    °F. 
61.61 

°F. 
79.94 

»°F. 
64.13 

°F. 
77.43 

op 

56.96 

°F. 

72 .  83 

°F. 
47.90 

op 

51.16 

op 

36 .  30 

op             op 
43.26     29.77 

January, 
1921 

February, 
1921 

March, 
1921 

April, 
1921 

May, 
1921 

June, 
1921 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max.   1  Min.  | 

Max.     Min.  |  Max. 

Min. 

°F. 
43.32 

op 

25.41 

op 

42.50 

op 

25.90 

cp 

61.83 

op 

38 .  29 

op            op 

68.50145.70 

1 

1 

op           op           op 
71.60  49.40  84.40 

op 

58.60 
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Tables 

Daily  and  Monthly  Precipitation  at  the  Ccdlege  Farm   for  the 
Year  Ending  June  30,  1921 


DAY 

is 
5S 

no 

P 

B 
If. 

*2 

i 
12 

h 

k 

S 

0  7I 

1 

lin. 
.70 

In. 
.68 

1 

inu      in. 

1 
1 1    rt2 

In. 

In. 
1.54 

m. 

in. 

In. 

In. 
.51 

In, 
.94 

m. 

*> 

.01 

T 

3 

1  .51 

.58 

.09 

*  * 

4 

.... 

.... 

.30 

2.48 
T 

.03 

5 

.11 

;  • ;  • 

T* 
.05 
T 
T 

.80 


".io 

.05 

*T* 
.22 

*.'6i 

T 
T 

1 

.  . . . 

6 

7 

.... 

1.53 
.37 

".i9 

8 

.14 
.02 

'*22 
.02 
.06 

si 

*.'35 
.01 

.41 

■;63 

T  ■ 
.06 



9 

10 

.13 
.73 
.80 
.14 
.31 
.10 
.24 
.11 
2.30 
.01 

.30 

11 

T 

't  ' 

1.47 
.51 

'.'23 

T 

12 

.02 

.<J9 

.03 

*.*65 

.95 

.02 

T 

1.68 

.02 

.04 

13 

14 

15 

.11 
.10 

.*  '. ." .' 

•  rp-    • 

T 

.22 
1.34 

T  ■ 

.10 

T 

.17 

.31 

.10 

16 

17 

T 

.... 

.07 

18 

.09 
.59 

* 

19 

.... 

20 

1.04 
.03 
.12 

21 

.01 
.06 
.38 

.... 

T 

22 

2.12 
.26 
.06 

.06 
1.74 

T 

.84 

.20 

23 

.17 
.67 

.07 
".42 

T 

24 

.14 
.50 

25 

.13 
T 

.04 

.... 

T 

26 

.09 

27 

T 
.53 

'  .'61 

.74 

.38 
1.44 

28 

.02 
.11 

.20 

.02 

1.46 



T 
.05 

'.'28 

't* 

.25 

T 
''.62 

.51 

29 

T 

30                 

.10 
.33 



1.18 

31 

.05 

Total    

6.00 

8.21  2.23 

2.35  4.03 

( 

5.02 

2.63 

3.59 

2.28 

2.34  6.44p 

1.92 

Normal     

6.42 

5.75 

3.97 

4.11 

3.30 

3.74 

3.28 

3.61 

4.08 

3.45 

3.72  I 

J. 33 

T — Trace. 
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Report  of  the 
Department  of  Animal  Husbandry 


Frank  G.  Helyar 


The  department  of  animal  luisbandry  has  been  occupied  during 
the  year  with  the  following  program : 

I.  Extension  Activity. 
II.  Experimental  Work. 
III.  Herd  Development. 


EXTENSION  ACTIVITY 

The  extension  work  of  the  department  is  carried  on  almost  entirely 
by  correspondence,  there  being  no  extension  specialist  in  animal 
husbandry  and  no  funds  appropriated  for  extension  travel. 

Inquiries  and  visits  from  farmers  in  the  state  showed  interest  pre- 
dominating in  disease  control,  swine  feeding  problems  looking 
especially  to  sources  of  cheaper  feeds  and  the  possibilities  of  beef  rais- 
ing in  New  Jersey.  Interest  in  sheep  raising,  which  was  quite  marked 
during  the  war,  fell  off  decidedly  with  the  drop  in  the  price  of  wool. 
The  feeding  of  city  garbage  to  swine,  which  was  the  subject  of  con- 
siderable inquiry  during  the  past  3  years,  seems  to  be  of  less  interest. 


EXPERIMENTAL  WORK 

Experimental  work  was  conducted  on  two  projects  during  the  sea- 
son of  1920 : 

I.  A  study  of  Buttermilk  Products  as  Supplements  to  Grain  and  Tankage 
in  Swine  Feeding. 

II.  A  study  of  the  Effect  of  Pumpkins  and  Pumpkin  Seed  Fed  to  Swine. 

The  second  project  was  conducted  by  Benjamin  Masurovsky,  a 
senior  in  Eutgers  College  taking  advanced  work  in  animal  nutrition. 
The  data  will  be  published  during  the  summer  of  1921  in  the  Journal 
of  Agricultural  Besearch. 

(105) 
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A  Study  of  Buttermilk  Products  as  Supplements  to  Grain  and 
Tankage  in  Swine  Feeding 

This  experiment  was  started  June  15  and  completed  October  24. 

Object  of  the  Experiment 

The  objects  of  the  experiment  were  as  follows : 

1.  To  determine  the  efficiency  and  economy  of  feeding  buttermilk    products 
as  a  supplement  to  grain,  tankage  and  forage. 

2.  To  study  the  relative  efficiency  of  different  amounts  of  buttermilk   in  the 
ration. 

Plan  of  Experiment 

Buttermilk  Products,  Two  products  were  used,  semi-solid  butter- 
milk and  Milkolene.  The  manufacturers  of  Ton-Gors  powdered  but- 
termilk were  asked  to  submit  plans  for  feeding  their  product  but 
refused,  as  they  did  not  believe  in  the  use  of  self-feeders. 

Animal  Units,  Four  lots  of  10  pigs  each  from  April  litters  were 
carefully  chosen  with  respect  to  size,  vigor  and  breed. 

Basture,  Each  of  these  lots  of  pigs  on  June  15,  1920,  was  put  into 
a  half-acre  pasture  seeded  with  5  pounds  of  Dwarf  Essex  Rape  and  6 
pounds  of  white  sweet  clover,  each  pasture  receiving  the  same  treat- 
ment as  to  time  and  method  of  planting  and  quantity  of  fertilizer 
used. 

Grain  Raiion,  All  four  lots  were  fed  until  July  15  on  the  same 
grain  ration  of  com,  standard  middlings  and  60  per  cent  digester 
tankage  fed  in  a  self-feeder.  During  the  trial  each  lot  received  this 
same  ration  fed  in  the  same  way. 

Lot  Treatment.  No.  1.  Check,  pasture,  and  shelled  corn,  standard 
middlings  and  tankage  in  self-feeder. 

No.  2.  Same  ration  as  No.  1,  plus  semi-solid  buttennilk  in  daily 
amounts  equal  to  20  per  cent  of  the  grain  being  consumed  daily,  this 
percentage  being  that  recommended  by  the  manufacturers. 

No.  3.  Same  as  No.  1,  plus  semi-solid  buttermilk  fed  in  varying 
amounts  in  3-week  periods  during  the  trial.  Beginning  with  the  first 
3  weeks^  period  an  amount  equal  to  10  per  cent  of  the  grain  ration  was 
fed,  the  second  period  20  per  cent,  the  third  period  30  per  cent,  and 
the  fourth  period  40  per  cent. 

No.  4.  Same  as  No.  1,  plus  Milkolene  in  daily  amounts  equal  to  1 
part  by  volume  to  49  parts  of  water,  the  water  used  being  equal  to  the 
normal  water  requirements  of  the  pigs  at  their  age  as  determined  by 
Dietrich. 

The  semi-solid  buttennilk  was  diluted  with  water  1  to  8. 

Salt  and  mineral  mixture  were  kept  before  all  lots  alike. 
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The  pigs  were  weighed  by  groups  every  5  days  throughout  the  trial 
except  that  8  of  these  weighings  including  the  initial  and  final,  the 
group  weight  was  determined  by  adding  the  weights  of  each  individual 
in  the  respective  lots. 

The  feed,  corn,  middlings  and  tankage  was  weighed  into  the  hop- 
pers of  the  self-feeders  at  10  o^clock  each  morning  after  taking  from 
the  hoppers  and  weighing  food  unconsumed  from  the  previous  day's 
allotment,  the  object  being  to  prevent  waste,  to  determine  grain  con- 
sumption for  the  purpose  of  calculating  the  amount  of  semi-solid 
buttermilk  to  feed  and  to  compare  the  amounts  of  grain  being  u?ed  by 
the  different  lots  throughout  the  trial. 


Results  of  Tri^l 

Health  of  the  Ammals 

The  animals  in  all  four  lots. with  two  exceptions  appeared  to  be 
strong  and  healthy  throughout  the  trial.  Two  pigs  died  after  a  very 
short  illness  from  what  appeared  on  post  mortem  to  be  bowel  im- 
paction ;  one  in  lot  1  on  October  8,  and  one  in  lot  2  on  September  14. 
The  weights  of  these  animals  being  known  are  included  in  the  follow- 
ing tables  and  their  performance  averaged  in  for  the  time  they  were 
on  trial. 

As  far  as  could  be  determined  all  lots  pastured  their  forage  with 
equal  efficiency. 

Great  care  had  to  be  used  in  handling  the  semi-solid  buttermilk  to 
prevent  spoiling.  The  method  used  wa.s  to  cover  the  surface  of  the 
product  with  water  to  the  depth  of  2  or  3  inches. 

It  was  found  that  it  took  about  3  days  for  the  pigs  in  lot  4  to  get 
accustomed  to  the  taste  of  Milkolene. 

Table  1  shows  the  weights  of  pigs,  initial  and  final,  total  gains, 
average  daily  gains,  grain  consumed  and  amount  of  the  various  feed- 
ing stuffs  per  100  pounds  of  grain. 

Table  2  shows  the  cost  of  the  feeding  stuffs  fed,  the  cost  of  100 
pounds  and  of  1  pound  of  gain,  and  the  comparison  of  the  time 
necessary  for  each  lot  to  make  the  same  gain. 

Conclusions 

Apparently  there  was  no  difference  in  the  appearance  and  general 
health  between  those  pigs  having  buttermilk  products  and  those  not 
having  them. 

Those  having  buttermilk  ate  more  food,  made  larger  average  daily 
gains  and,  therefore,  were  ready  for  market  ahead  of  those  not  re- 
ceiving buttermilk. 
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A  pound  of  gain  cost  more  with  those  pigs  fed  buttermilk,  so  much 
more  that  with  the  present  narrow  margin  of  profit  in  pork  production 
the  economy  of  feeding  buttermilk  produicts  to  market  stock  at  the 
present  prices  of  buttermilk  products  is  questionable,  at  least  for 
the  entire  feeding  period.  The  only  possible  economy  might  be  in 
the  fact  that  the  pigs  are  ready  for  early  market  which  many  times 
pays  a  premium  or,  that  fed  during  the  early  weeks  of  the  feeding 
period  young  pigs  would  get  an  impetus  of  growth  that  would  carry 
them  to  an  earlier  finishing  time  with  larger  daily  gains  as  has  been 
proven  with  the  feeding  of  skim  milk. 

Semi-solid  buttermilk  fed  in  ah  amount  equal  to  20  per  cent  by 
weight  made  no  difference  in  the  consumption  of  tankage,  animal  food, 
but  when  the  amount  was  increased  to  30  and  40  per  cent  to  the  pigs 
in  lot  3  there  was  ai  decided  decrease  in  the  amount  of  tankage  eaten 
and  at  the  same  time  an  increase  in  the  amount  of  daily  gain  over 
that  attained  by  the  pigs  receiving  only  20  per  cent  of  semi-solid 
buttermilk.  With  both  materials  at  the  same  price  the  question  as  to 
substituting  the  buttermilk  product  for  digester  tankage  might  be 
worthy  of  consideration. 

When  fed  with  digester  tankage  in  the  ration,  20  per  cent  of  semi- 
solid buttermilk  was  more  economical  than  larger  amounts. 

Unless  considerable  care  is  used  in  handlinsf  the  buttermilk  products 
through  the  summer  months  there  is  considerable  spoiled,  thus  in- 
volving larger  feeding  cost. 
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Wei^rhU  of  Pigs  in  FeecKng  Test  and  Feed  Consumed,  10  Pigs 
in  Each  Lot,  July  16-October  24,  100  Days'  Trial 


Lot  !♦ 


Lot  2t 


Lot  3 


Lot  4 


Initial    weight    

Final  weight 

Total  gain    

Average  daily  gain 


J^^eed  consumed 

Corn,    shelled    ' . 

Middlings,   standard   

Tankage,  60  per  cent  digester. . 

Semi- Solid  Buttermilk 

M-ilkolene 

Total  Feed   

Total  feed  for  100  lbs.  gain 

Corn  for  100  lbs.  gain 

Middlings  for  100  lbs.  gain 

Tankage  for  100  lbs.  gain 

Semi-Solid  Buttermilk  for  100 
lbs.   gain   

Milkolene  for  100  lbs.  gain . . . 


lbs. 

553.00 
1651. 00 J 
1098.00 
1.02 


3959.50 

34.00 

241.25 


lbs. 

546.00 
2000.00$ 
1454.00 
1.50 


4702.00 

38.00 

252.00 

891.36 


lbs. 

604.00 

2047.00 

1443.00 

1.44 


4638.00 

52.00 

196.00 

1203.15 


4234.70 

385.50 

360.60 

3.09 

21.90 


5883.40 

404.60 

324.70 

2.61 

17.30 

61.30 


6089.15 

421.90 

321.40 

3.60 

13.50 

83.30 


lbs. 

657.00 

1896.00 

1239.00 

1.23 


4534.00 

87.00 

237.00 


99.68 

4958.20 

400.10 

365.90 

7.06 

19.10 


8.04 


*One  died  October  8, 

tOne  died  September  14. 

tLast  weight  of  pigs  dying  included. 


Table  2 
Cost  of  Feeds  in  Feeding  Experiment 


Lot  1 


Lot  2 


Lot  3 


Lot  4 


Cost  of  Food — 

Corn    

Middlings 

Tankage    

Semi-solid  buttermilk 

Milkolene    

Total  cost  of  food 

Cost  per  100  lbs.  of  gain .... 
Days    necessary    to    make    total 

gain  of  lot  2   


$126.70 

1.09 

13.27 


$150.46 

1.27 

13.86 

49.02 


$148.41 

1.66 

10.78 

60.17 


141.06 
12.85 

34.09 


214.55 
14.75 


227.02 
15.73 

.76 


$145.08 

2.80 

13.04 


13.76 

174.69 

14.00 

17.50 


Shelled  corn,  $64.00  per  ton. 
Standard  middlings,  $64.00  per  ton. 
60     per     cent,     digester     tankage, 
$110.00  per  ton. 


Semi-solid   buttermilk,   $5.50  per  cwt. 
Milkolene,  $13.80  per  cwt. 
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HERD  DEVELOPMENT 

There  are  at  the  present  time  108  individuals  in  the  herd  of  swine 
divided  as  follows : 

Duroc- Jerseys 

1  Aged  boar. 

1  Senior  boar  pig. 

2  Spring  boar  pigs. 
10  Aged  sows. 

7  Open  gilts. 
2G  Spring  gilts. 
17  Spring  barrows. 

7  Fall  barrows. 

3  Suckling  pigs. 
Berkshires 

1  Aged  boar. 

6  Aged  sows. 
5  Spring  gilts. 

5  Spring  barrows. 
1  Grade  sow. 
3  Grade  gilts. 
Hampshires 

1  Yearling  boar. 

2  Gilts. 
Cross-Bred 

2  Barrows,  fall. 

7  Barrows,  spring. 

Health  of  the  Herd 

The  health  of  the  herd  has  been,  with  minor  exceptions,  unusually 
good.  There  has  been  no  indication  of  cholera  since  July,  1919.  AH 
pigs  have  been  inoculated  by  the  simultaneous  serum-virus  method  on 
reaching  a  weight  of  about  50  pounds. 

Breeding  Work 

It  has  been  definitely  proven  that  the  pig  that  has  the  inherent 
characteristics  of  large  frame,  quick  growth  and  quality  makes  the 
most  profitable  market  pig.  The  demand  for  handy  butchers,  pigi^ 
in  fine  fiinish  weighing  from  150  to  175  pounds  has  resulted  in  many 
of  the  leading  breeders  of  swine  breeding  their  animals  to  a  t3^pe  that 
is  short,  compact  and  fine  in  bone.  While  finishing  into  a  nice  car- 
cass these  animals  are  not  as  economical  of  time  or  feed  as  animals 
with  more  length  and  height  and  of  stronger  bone  and  vigor.  The 
-Duroc-Jersey  swine  at  the  College  Farm  have  tended  to  the  compact 
type  and  inasmuch  as  breeding  stock  was  being  sold  over  the  state, 
injustice  was  being  done  the  farmers  and  the  breed.  Consequently, 
all  sales  of  breeding  stock  have  been  suspended  and  will  be  until 
animals  of  the  proper  type  are  available.  At  the  same  time  definite 
steps  for  the  improvement  of  the  herd  have  been  taken  through  the 
introduction  of  a  system  of  line  breeding,  involving  the  use  of  boars 
of  larger  type  and  greater  vigor. 


Digitized  by 


Google 


EXPP]RIMENT  STATION  EEPOKT.  Ill 

In  the  fall  of  1919  a  boar  was  secured  through  J.  M.  Hunter  of 
Annandale.  This  boar  is  a  line-bred  Orion  Cherry  King  by  his  sire 
and  a  line  bred  Colonel  through  his  dam.  The  boar  has  excellent 
scale,  good  bone  and  quality.  His  progeny  have  now  developed  to  the 
point  where  it  can  be  seen  that  improvement  has  already  been  made. 
Negotiations  are  now  under  way  for  a  boar  of  similar  breeding  to  be 
used  on  the  daughters  of  the  present  herd  boar. 

No  breeding  work  will  be  attempted  with  other  breeds,  as  these  will 
be  maintained  largely  for  instruction  work  in  the  college. 


NEEDS  OF  THE  DEPARTMENT 

As  has  been  stated  in  previous  reports  the  Experiment  Station  stands 
in  vital  relation  to  the  food  production  of  the  state.  With  the  trend 
of  meat  production  eastward  the  Experiment  Station  should  be  ready 
to  advise  as  to  what  should  be  the  practice  and  methods  of  livestock 
production  in  New  Jersey.  The  Experiment  Station  should  have,  in 
cooperation  with  the  College,  adequate  bams  for  sheep  and  beef  cat- 
tle and  a  flock  and  a  herd  of  these  animals.  It  should  also  have  ad- 
equate funds  for  the  maintenance  of  cooperative  work  with  farmer^j 
in  the  state  in  the  raising  of  beef  cattle  and  sheep. 

Costs  of  production  of  livestock,  use  of  pure-bred  stock,  and  utili- 
zation of  w^aste  materials  from  general  and  specialized  farm  practice, 
are  important  questions  in  a  livestock  program  for  New  Jersey.  The 
discussion  of  these  problems  from  the  standpoint  of  either  research  or 
extension  cannot  be  adequate,  or  even  hardly  approached,  unless  there 
be  an  extension  specialist  in  animal  husbandry. 
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Report  of  the 
Department  of  Poultry  Husbandry 

Harry  E.  Lewis 


INTRODUCTION 

The  work  of  the  department  of  poultry  husbandry  has  progressed 
very  satisfactorily  during  the  past  year  in  spite  of  the  serious  handi- 
caps due  to  chaiiges  in  the  research  staflE  and  to  illness.  With  one 
exception,  all  of  the  standard  research  projects  of  the  department  have 
been  continued;  no  new  work  has  been  entered  into;  some  of  the  proj- 
ects curtailed  during  thie  war  have  been  advanced  to  a  full-time  schedule 
and  are  progressing  toward  permanent  conclusion.  The  cost  of 
production  is  gradually  diminishing,  especially  items  of  feed  and 
supplies,  so  that  we  have  been  able  to  continue  the  research  proj- 
ects of  the  department  with  the  funds  available.  Along  with  the 
decreased  cost  of  production,  there  has  been  a  decreased  production  in 
revenue  through  a  much  lower  price  received  for  the  products  pro- 
duced. The  margin  o»f  profit  has  remained  throughout  the  recon- 
struction period  eminently  satisfactory  to  the  production  end. 


ADMINISTRATION 

During  the  past  year,  numerous  changes  have  taken  place  in  the 
departmental  staff.  Ealston  E.  Hannas,  for  two  years  assistant  in 
research,  resigned  to  accept  a  position  of  responsibility  at  the  Red 
Cross  Hospital  for  the  Blind  at  Baltimore,  Maryland ;  his  appointment 
was  temporarily  filled  by  William  P.  Thorpe,  Jr.  Victor  G.  Aubry, 
for  5  years  extension  specialist,  resigned  to  enter  the  commercial  field. 
His  position  was  immediately  filled  by  Irving  L.  Owen,  a  graduate  of 
Rutgers  having  a  wide  experience  as  county  agent  and  manager  of  the 
University  Farm.  Mr.  Owen  ably  filled  this  position  for  a  period  of 
6  months,  when  he  was  asked  to  accept  greater  responsibility  as  state 
leader  of  farm  demonstration.  Willard  H.  Allen  was  appointed  to  the 
position  April  1,  1921. 

Prof.  Willard  C.  Thompson  has  been  absent  from  his  duties  in  the 
department  during  a  considerable  portion  of  the  past  year,  on  account 
of  critical  illness.  In  his  absence,  Prof.  George  W.  Hervey,  who 
graduated  from  Rutgers  in  1915  and  has  since  been  connected  with 
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the  Univiersity  of  Missouri,  was  engaged  to  take  over  his  responsi- 
bilities. 

Weekly  and  monthly  staff  meetings  have  been  held  more  or  less 
regularly  throughout  the  year,  at  which  the  research  and  adminis- 
trative problems  of  the  department  are  discussed  and  worked  out. 
A  regular  order  of  business  is  followed  at  th-ese  meetings  which 
results  in  very  definite  benefits  to  the  members  of  the  staff  and  to 
the  more  complete  and  efficient  administration  of  the  work. 


CORRESPONDENCE 

As  in  the  past,  each  year  sees  a  greater  and  greater  demand  made 
upon  the  department  for  advice  and  help  through  correspondence.  As 
the  department's  activities  become  more  widely  known  and  the  range 
of  service  which  the  department  is  able  to  give  becomes  wider,  the 
masis  of  inquiries  continue  to  become  more  and  more  a  burden  on  the 
time  and  finances  of  the  department.  The  inquiries  cover  a  great  range 
of  subject  matter  and  are  of  a  wide  geographical  range,  including  many 
foreign  correspondents,  as  well  as  isolated  instances  from  every  state 
in  the  Union.  During  the  past  year  121,117  letters  have  been  issued 
by  the  poultry  staff,  divided  as  follows : 

Administrative 4,447 

Extension    letters     by    others    other     than     Extension 

Specialist    2,500 

Extension  letters  by  Extension  Specialist   1,885 

Vineland   and   Bergen  Egg-Laying   Contests   and   allied 

work     12,500 

Reports,  bulletins  and  circulars  99,785 

Total 121,117 

It  would  seem  to  those  within  the  department  that  the  aid  rendered 
by  correspondence  in  solving  perplexing  poultry  problems  is  one  of 
the  most  important  activities  of  the  department. 


ADVISORY  SERVICE 

In  addition  to  the  correspondence,  the  department  is  called  upon 
to  render  much  service  in  the  way  of  advisory  trips  and  inspection 
visits  to  poultry  farms  and  poultry  flocks  throughout  the  state.  This 
calls  for  the  expenditure  of  a  rather  large  amount  of  time  on  the  part 
of  some  of  the  department's  staff,  as  well  as  a  considerable  amount 
of  money  which  is  spent  in  travel,  lodging,  etc.  It  would  seem,  how- 
ever, that  this  service  must  be  met  in  order  that  the  prestige  of  the 
department  and  its  reputation  and  good-will  among  the  poultry  fra- 
ternity might  be  maintained.  Such  advisory  trips  are  usually  held 
at  the  same  time,  or  in  connection  with  speaking  engagements,  which 


Digitized  by 


Google 


EXPERIMENT  STATION  REPORT.  117 

are  frequent  occurrences  and  which  axe  given  at  meetings  of  local 
poultry  associations  in  cooperation  with  local  groups  of  poultrymen 
in  the  various  poultry  centers  of  the  state.  The  advisory  service  of 
the  department  includes  an  extensive  study  of  poultry  diseases,  which 
will  be  reported  upon  more  fully  at  another  place  in  this  report. 


EXTENSION  SCHOOLS 

During  the  past  two  years,  there  has  been  a  great  demand  on  the 
part  of  organized  groups  of  poultrymen  throughout  the  state  for  some 
type  of  organized  instruction  in  their  own  community.  As  a  result 
of  this  demand,  during  the  past  year  the  department  has  given  three 
organized  extension  schools.  These  schools  have  been  held  at  the 
Court  House,  at  Paterson,  in  cooperation  with  the  Passaic  County 
Board  of  Agriculture;  in  the  Court  House  at  Hackensack,  in  co- 
operation with  the  Bergen  County  Board  of  Agriculture  and  the 
Poultry  Association  at  Bergen  County;  and  in  Hammonton,  in  co- 
operation with  the  Atlantic  County  Board  of  Agriculture  and  the 
Hammonton  Poultry  Raisers'  Association.  These  schools  have  ex- 
tended over  a  period  of  a  month,  with  8  evening  meetings,  two  each 
week.  A  record  of  attendance  has  been  kept  and  an  effort  made  to 
render  real  service  to  those  pursuing  the  course.  Each  evening  pro- 
gram has  included  a  lecture  or  address,  in  some  cases  illustrated  by  a 
steveopticon.  Following  this,  the  meeting  has  been  turned  into  an 
informal  discussion,  and  a  question  box  conducted. 

It  is  ver}^  apparent  from  the  interest  already  developing  regarding 
these  schools,  that  the  future  demand  will  be  great.  It  has  therefore 
seemed  wise  to  organize  the  extension  school  on  a  more  definite  basis 
and  to  have  a  memorandum  of  agreement  between  the  research  depart- 
ment and  the  extension  service.  With  that  object  in  view,  the  follow- 
ing memorandum  has  been  agreed  upon  and  will  be  binding  upon 
extension  schools  held  in  the  future : 


MEMORANDUM  REGARDING  EXTENSION  SCHOOLS 

The  extension  school  is  recognized*  as  a  valuable  means  of  imparting  informar 
tion  to  those  desiring  more  intensive  work  than  can  be  given  through  the  field 
demonstration  or  the  occasional  field  meeting  or  lecture.  It  is  to  be  considered 
as  supplemental  to  the  demonstration  and  field  meeting,  and  is  in  no  way  dis- 
placing them.  Extension  schools  will  be  considered  as  a  part  of  the  coopera- 
tive extension  work  of  the  State  under  the  administration  of  the  extension 
division  of  the  State  Agricultural  CJollege,  the  Agricultural  Experiment  Station, 
the  United  States  Department  of  Agriculture  and  the  County  Boards  of  Agri- 
culture cooperating. 

Any  community  desiring  an  extension  school  should  apply  to  the  county 
agent,  stating  approximately  the  dates  and  location  desired  for  the  school. 
The  county  agent  should  refer  the  matter  to  the  extension  specialist  or  to 
the  State  Superintendent  of  Farm  Demonstration,  and  learn  if  instructors  will 
be  available  for  the  dates  selected  and  adjust  dates  if  necessary. 
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Before  any  school  will  be  held,  the  following  conditions  must  be  met: 

1 — Not  less  than  25  persons  must  register  and  pay  the  registration  fee,  which 
fee  shall  not  be  less  than  one  dollar  each. 

2 — The  County  Board  of  Agriculture  must  give  approval  to  the  project  and 
through  its  executive  committee  or  a  special  committee  designated  for  the 
purpose  by  the  President  of  the  County  Board,  all  local  arrangements  shall 
be  made  for  the  school.  These  arrangements  include  rental  of  hall,  heat,  light, 
janitor  service,  publicity,  printing  program,  etc. 

3 — A  charge  of  $10.00  w?ll  be  made  for  each  lecture.  Before  the  school  is 
held,  funds  sufficient  to  cover  the  charge  for  all  lectures  must  be  deposited  with 
th^  Director  of  Extension.  From  the  funds  thus  established,  the  traveling  ex- 
penses and  maintenance  of  the  lecturers  will  be  paid. 

It  is  recommended  that  two  meetings  per  week  be  held  at  times  agreed  upon. 
Instructors  will  be  designated  by  the  Director  of  Extension  and  will  be  drawn 
from  the  members  of  the  extension  staff,  college  and  experiment  station  staff 
or  from  other  available  sources.  Payment  for  services  of  instructors  will  not 
be  made  a  charge  against  the  county. 

Only  those  who  have  paid  the  registration  fee  shall  be  enrolled  AiS  members 
of  the  school  and  entitled  to  follow-up  work  and  demonstrations,  but  all  per- 
sons interested  shall  be  permitted  to  attend  any  or  all  meetings  and  to  visit 
the  demonstrations  and  field  meetings. 

£«ach  school  shall  elect  a  chairman  and  a  secretary,  who  shallcall  the  roll 
of  members  and  Tecord  attendance  of  members  and  visitors  at  every  session. 
A  demonstration  committee  or  field  committee  shall  be  appointed,  the  duty  of 
which  shall  be  to  arrange  for  visits  to  farms  or  homes  where  the  principles 
and  practices  ad  advocated'  in  the  school  are  being  actually  carried  out. 

Each  member  registered  for  the  school  must  report  to  the  county  agents  the 
results  secured  from  the  practice  of  the  principles  taught  in  the  school. 

Only  a  limited  number  of  schools  can  be  held,  and  these  will  be  booked  in 
the  order  in  which  applications  are  received'  and  certification  made  by  the 
President  or  Secretary  of  the  County  Board  of  Agriculture  that  all  required 
conditions  have  been  fulfilled. 


FINANCIAL  STATEMENT 

The  following  is  a  statement  of  the  monthly  receipts  from  cash 

and  credit  sales  of  the  department  during  the  year,  ending  Mav  31, 
1921: 

.Tune,  1920   $520.00 

July,  1920   1,325.00 

August,    1920    1,099.43 

September,  1920 1,019.50 

October,   1920    982.15 

November,   1920    *. 911.89 

December,   1920    1,058.61 

JanuaiT,  1921   1,229.48 

February,    1921    1,184.40 

March,   1921    994.24 

April,  1921    505.04 

May,  1921    400.00 


$11,230.33 


In  the  above  statement  of  income,  no  effort  has  been  made  to  show 
inventory  increase  or  to  analyze  the  revenue  from  the  net  profit.     It 
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is  merely  a  statement  to  show  the  great  volume  of  poultry  products 
which  the  department  has  been  able  to  maintain,  and  -which  is  greater 
than  the  amount  of  maintenance  appropriations  granted  by  the  state. 


STATE  POULTRY  FARM 

No  funds  have  been  available,  nor  has  any  effort  been  made  during 
the  past  year,  to  change  the  buildings  or  equipment  at  the  State  Poul- 
try Farm.  An  effort  has  been  made  to  keep  the  plant  in  as  good 
condition  as  possible  considering  the  lack  of  funds.  During  the  year, 
the  plant  was  increased  to  3,000  hens,  which  will,  of  course,  be  re- 
duced during  the  summer  through  culling,  etc.  The  need  for  paint- 
ing the  buildings,  both  walls  and  roofs,  and  repairing  the  fences 
is  very  urgent,  and  special  funds  for  this  purpose  should  be  granted!^ 
by  the  Legislature  in  order  that  the  plant  may  be  put  in  perfect  con- 
dition for  another  year's  work. 


EGG-LAYING  CONTESTS 

The  detailed  problems  of  the  egg-laying  contests  will  be  reported 
in  full  in  a  later  part  of  this  report.  The  Vineland  Contest  has  been 
continued  and  enlarged,  as  outlined  in  previous  reports.  The  pro- 
duction and  general  health  and  progress  of  the  contest  has  been  most 
gratifying.  A  second  contest  was  started  last  fall  in  Bergen  County. 
A  fund  of  $15,000  was  raised  by  cooperative  organizations  and  iu- 
dividual  poultrymen  in  the  county.  The  state  appropriated  an  ad- 
ditional sum  of  $25,000  to  maintain  the  contest.  This  means  that 
New  Jersey  now  has  two  2,000-bird,  3-year  international  egg-laying 
and  breed-testing  stations  under  full  operation,  producing  a  great 
mass  of  research  data.  It  is  planned  to  start  a  third  contest  at  some 
future  date  in  the  state,  the  time  and  place  depending  upon  the  in- 
terest of  the  poultrymen  and  farmers  in  the  sections  available  for 
such  a  proposition. 


NEW  POULTRY  HUSBANDRY  BUILDING 

As  stated  in  last  year's  report,  for  a  number  of  years  there  has  ex- 
isted at  the  Experiment  Station  and  College  an  urgent  need  for  the 
erection  of  a  complete  and  suitable  building  to  house  the  department 
of  poultry  husbandry.  The  last  Legislature  appropriated  $85,000  for 
the  erection  of  the  building.  This  building  will  house  the  research 
and  instruction  activities  of  the  department.  Steps  are  now  under 
way  to  start  its  erection.  It  will  be  necessary  to. secure  from  the 
next  Legislature  the  sum  of  $25,000  to  equip  the  new  building  com- 
pletely. 
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POULTRY  FIELD  MEETINGS 

During  the  past  year,  two  very  successful  Field  Meetings  were  held 
by  the  poultry  organizations  of  New  Jersey  cooperating  Mdth  the 
Agricultural  Experiment  Station.  Poultry  Day  of  Farmers''  Week 
was  held  at  the  College  Farm  on  June  19.  Over  one  thousand  poul- 
trymen  visited  the  College  Farm,  attending  the  morning  sessions,  and 
addresses  were  given  by  the  various  members  of  the  Department. 
Following  lunch  served  on  the  campus,  the  visiting  poultrymen  spent 
the  afternoon  inspecting  the  "Feathered  Trail"  and  becoming  familiar 
with  the  best  known  practices  of  poultry  production.  During  the 
coming  summer,  a  similar  meeting  will  be  held  at  the  University. 

One  of  the  most  successful  field  meetings  ever  held  in  the  state 
was  the  annual  tour  of  the  New  Jersey  State  Poultry  Association, 
which  took  place  in  August,  1920.  The  tour  started  from  North 
Bergen  County,  from  which  point,  in  company  with  the  visiting  dele- 
gation of  Connecticut  poultrymen,  the  autos  sometimes  numbering 
close  to  one  hundred  in  line,  went  through  the  famous  ocean-bound 
counties  of  New  Jersey,  visiting  the  w*ell-known  poultry  farms  in 
Ocean  and  Monmouth  counties,  thence  on  to  Vineland.  Here  a  day 
was  spent  in  inspecting  the  contest  grounds  and  in  visiting  the  im- 
portant poultry  farms  in  the  Vineland  district.  From  here,  the  tour 
ran  up  the  western  side  of  the  state  and  visits  were  made  to  some  of  the 
leading  poultry  farms  in  Hunterdon  and  Mercer  counties.  The  tour 
proved  so  attractive  to.  those  participating  that  it  will  be  run  again 
this  year. 

RESEARCH  ACTIVITIES 

The  research  activities  of  the  poultry  department  have  been  main- 
tained on  a  normal  basis;  no  new  projects  have  been  adopted.  The 
main  efforts  have  been  centered  around  the  breeding  and  feeding  work. 
The  following  is  a  brief  statement  of  the  results  of  the' research  work, 
some  projects  being  reported  only  briefly,  since  the  detailed  reports 
will  appear  shortly  in  bulletin  form. 


Breeding  Studies 

This  project  deals  with  the  amount,  distribution,  and  inheritance 
of  fecundity  in  the  domestic  fowl,  as  outlined  in  last  yearns  report. 
The  opportunity  to  secure  additional  data  has  been  doubled  by  the 
establishment  of  the  Bergen  County  Contest,  where  2,000  birds  are 
being  trap-nested  this  year. 

During  the  past  year,  280  pedigree  line-bred,  Single-Comb  White 
Leghorn   male  birds  were   distributed  throughout  the   state  where 
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tliey  would  be  useful  in  introducing  the  Belle  of  Jersey  blood  into 
the  commercial  poultry  flocks. 

The  cooperative  arrangement  with  Doctor  Harris  of  Cold  Spring 
Harbor  is  developing  very  satisfactorily.  A  number  of  scientific 
papers  and  reports  will  soon  appear  covering  gametic  studies,  many 
of  the  available  facts  coming  from  our  contests. 


Variation  in  and  Inheritance  of  Egg  Shell  Color 

About  5  years  ago  work  was  undertaken  the  purpose  of  which  was 
to  study  the  occurrence  of  variation  in  shell  color  of  eggs  of  the  domes- 
tic fowl.  This  project  had  an  interesting  promise  from  the  scientific 
standpoint,  in  that  little  satisfactory  explajiation  has  been  offered  as 
to  why  the  egg  shells  of  our  domestic  fowls  are  not  always  of  the  same 
shade  or  tone.  It  seems  that  in  those  breeds  which  have  been  adopted 
for  the  commercial  side  of  the  industry,  greater  and  greater  Tariation 
in  this  regard  is  found.  This  persistent  fact  raised  the  question  as 
to  the  possible  influence  of  production  and  shell  color.  A  short  con- 
sideration even  of  the  subject  pointed  out  numerous  problems  for 
research. 

Then,  from  a  more  practical  standpoint,  it  was  noted  that  es- 
pecially in  those  breeds  which  characteristically  laid  brown-shelled 
eggs  there  was  so  much  variation  in  color  as  to  lower  the  market  value 
of  those  eggs.     It  was  evident  that  with  greater  uniformity  of  color  in 
such  eggs  more  uniform  packs  of  eggs  would  be  possible.     The  project 
then  seemed  to  be  justified  both  as  a  bit  of  pure  scientific  research 
and  as  a  practical  experimental  problem,  the  outcome  of  which  might 
have  a  very  important  message  for  the  breeders  of  the  heavier  breeds. 
In  outlining  this  work  it  was  at  once  realized  that  no  small  task 
confronted  the  department,  and  that  in  justice  to  other  important 
projects  also  under  way  only  a  part  of  the  investigation  should  be  con- 
ducted at  any  one  time.     Therefore,  any  wiork  concerning  the  his- 
tology of  the  shell-secreting  portion  of  the  ovidiuct,  or  the  exact  nature 
of  the  color  in  the  egg  shell,  or  any  strictly  scientific  phase  of  the 
problem,   was    set   aside   for   later   consideration.     It    was    deemed 
logical  and  in  order  to  gather  together  data  as  to  the  occurrence  of 
variation  in  the  egg  shells  of  v:arious  individual  hens;  its  effect  on 
the  marketability  of  the  product,  and  possibly  the  behavior  of  this 
characteristic  in  inheritance.     Over  five  years  have  been  given  to  this 
more  practical  phase  of  the  project.     Several  former  reports  .  have 
referred  to  the  progress  of  the  experiment.    As  this  report  is  a  final 
statement  on  this  part  of  the  problem  a  general  outline  of  the  nature 
.    of  the  whole  work  done  thus  far  is  hereby  given : 

A.  After  saving  several  hundred  eggs  from  flocks  of  Barred  Plymouth  Rocks, 
White  Wyandottes  and  Rhode  Island  Reds,  these  eggs  were  very  carefully  ex- 
amined and  compared  and  each  shade  and  variation  of  color  was  chosen. 
Altogether  28  different  shades  or  patterns  of  shell  color  were  found.    A  "stand- 
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ard"  for  future  reference  was  constructed  by  blowing  these  selected  eggs  and 
keeping  the  empty  shells  under  glass.  This  method  proved  to  be  very  practical, 
convenient  and  accurate.  The  colors  ranged  from  a  pure  chalk  white  to  the 
rich  red  usually  characteristic  of  the  Asiatic  breeds,  including  all  types  of 
spotted  shells  as  well  as  the  even-colored  shells. 

B.  Certain  pens  of  Barred'  Plymoutih  Rock,  White  Plymouth  Rock,  White 
Wyandotte  and  Rhod^  Island  Red  pullets  were  available  for  the  purpose.  These 
were  trap-nested  from  their  first  eggs  through  their  second  years  of  produc- 
tion. Each  egg  was  marked  with  the  hen  number  and  the  date  laid.  Each 
egg  was  then  charted  as  to  shade  of  color  (tbe  shell  color  standard  having  each 
shade  numbered)  in  sequence. 

C.  During  one  spring  season  eggs  from  these  birds  were  pedigree^hatched. 
Both  cockerels  and  pullets  were  saved  from  hens  which  had  shown  previous 
records  of  certain  well-defined  egg-shell  characteristics,  such  as  uniformity  of 
brown  color,  intense  spottedness,  tendency  as  to  ligiht  shades  of  brown  and  a 
few  that  had  shown  variation  in  color-  These  young  birds  were  in-bred  back 
upon  the  mothers  in  some  cases,  and  as  many  matings  made  as  possible  to  test 
the  behavior  of  this  egg-shell  /solor  in  inheritance. 


Results 

It  is  believed  that  the  results  of  this  project  can  be  summed  up 
quite  briefly  by  making  the  following  statements,  thereby  not  burden- 
ing the  reader  with  a  mass  of  data  which  were  accumulated  before 
definite  ideas  could  be  expressed. 

A.  It  is  an  established  characteristic  of  certain  breeds  of  our  domestic  fowls 
to  produce  eggs,  the  color  of  the  shells  of  which  are  more  or  less  uniformly  a 
shade  of  brown.  This  shell  color  has  been  so  well  established  in  some  breeds, 
such  as  the  Asiatics,  as  to  be  almost  a  pronounced  mark  of  those  birds.  In 
the  breeds  of  the  American  class  less  color  has  been  bred  as  a  characteristic 
of  their  eggs  and  consequently  it  is  usually  said  that  these  breeds  produced 
light  brown  eggs.  But  within  any  of  these  breeds  poultrymen  have  considered 
the  shell  color  a  definite  part  of  the  make-up  of  the  birds.  This  fact,  borne 
out  by  the  iholding  of  brown-shell  color  through  many  generations,  would  seem 
to  point  to  thte  fact  that  such  was  indeed  an  inherited  dharacter,  and  not  a 
condition  influemced  by  environmental  conditions,  feeds  or  other  agencies. 
That  this  is  apparently  true  was  further  indicated  by  a  study  of  the  egg-shell 
color  of  pullets  whose  mothers'  characteristic  shell  color  was  known.  Daugh.- 
ters  of  hens  that  habitually  laid  eggs  of  a  deep  uniform  brown,  for  example, 
tended  very  markedly  to  follow  in  their  footsteps.  Daughters  of  bens  that 
had  varied  from  white  to  spotted^  and  to  dark  brown  showed  a  similar  tendency 
to  lay  eggs  that  if  taken  all  together  would  have  resembled'  Jacob's  coat  of 
many  colors.  An  attempt  was  made  by  directing  the  matings  in  certain  ways 
to  determine  whether  or  not  this  character  was  sex-linked  in  its  mode  of 
iniheritance  or  not.  While  a  rather  small  number  of  matings  was  available 
for  this  exact  work  the  indications  were  to  the  effect  that  both  male  and  female 
lines  were  important  in  the  building  up  of  this  character  within  a  strain  or 
family  of  fowls. 

B.  From  the  facts  mentioned  above  it  seems  safe  to  say  that  breeders  of  these 
types  of  fowls  can  so  select  and  mate  their  birds  as  to  improve  the  color  of 
the  eggs  produced-  It  certainly  would  be  a  great  ad^rantage  to  be  able  to  breed 
a  strain  of  birds  that  among  other  things  would  produce  eggs  of  uniform  and 
desirable  brown  color.  It  would  increase  the  selling  value  of  the  brown  eggs 
immeasurably-  This  characteristic  should  be  borne  in  mind  when  the  males 
and  females  for  the  mating  pens  are  selected. 
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C.  The  trap-nest,  used  possibly  for  only  the  winter  months  (better  for 
longer  periods),  will  enable  any  poultryman  to  learn  the  identity  of  the  hens 
in  his  flocks  that  are  producing  the  kind  of  eggs  he  wishes  to  produce  with 
a  greater  degree  of  regularity.  It  means  more  work,  but  it  also  means  in- 
creased returns  later.  A  few  well-selected  hens  will  establish  a  good  beginning. 
The  poultryman  should  bear  this  in  mind  along  with  the  other  qualities  that 
are  watched  for  when  selecting  the  breeding  fowls. 

D.  A  good  step  in  advance  along  this  line  can  be  made  by  selecting  the  eggs 
whicih  go  into  the  incubators.  Only  those  should  be  selected  which  are  of  the 
color  considered  ideal  or  nearly  ideal  for  one's  birde.  Of  course,  it  is  true  that 
many  of  them  will  be  from  hens  thiat  vary  in  eggshell  color,  but  the  odds  are 
very  appreciably  in  favor  of  the  practice. 

It  is  hoped  that  at  some  future  time  the  biological  features  of  this 
work  may  be  undertaken  by  the  department,  and  possibly  more  ex- 
haustive work  of  the  same  practical  nature  as  discussed  above  may 
be  carried  out.  The  main  object  of  beginning  this  investigation  was 
to  have  some  reliable  data  as  to  the  actual  occurrence  of  variation  in 
egg-shell  color  among  common  fowls  and  to  outline  a  simple,  practical 
method  for  the  general  improvement  of  egg-shell  color.  This  object 
was  realized,  and  it  opened  up  a  field  of  work  of  intense  interest.  We 
are  continually  seeking  ways  in  which  to  better  our  birds.  Let  us  use 
every  means  that  is  worthy,  economical  and  available. 


Egg-Laying  and  Breed-Testing  Stations 

The  objects  of  this  project  were  discussed  at  length  in  the  Annual 
Eeport  for  1920,  together  with  many  interesting  results  obtained 
during  the  first  conttest  at  Vineland  and  the  first  year  of  the  second 
contest  at  the  same  station.  This  year  finds  us  in  the  midst  of  opera- 
tions at  two  contests,  one  at  Vineland,  and  the  other  at  Westwood. 

The  organization  at  the  Vineland  Contest  is  definitely  established 
and  the  experiences  of  the  past  4  years  have  made  for  efficiency  in 
all  directions.  The  station  staff  consists  of  a  foreman,  who  is  directly 
responsible  for  all  work  going  on  and  for  the  safeguard  of  all  property. 
The  assistant  foreman  has  charge  in  the  absence  of  the  foreman  and  is 
directly  responsible  for  the  health  of  the  birds.  In  addition  to  these 
are  two  poultrymen,  assistants  to  the  foreman,  who  attend  to  all 
routine  work  such  as  trapping  and  cleaning.  This  year  being  the 
breeding  year,  two  experts  were  engaged  to  handle  the  incubation 
and  brooding. 

The  process  of  pedigreeing  baby  chicks  and  following  up  their 
records  throughout  the  growing  season  is  a  stupendous  task  and  is 
accomplished  in  the  following  manner.  All  eggs  from  the  contest 
are  trapped  and  bear  the  number  of  the  individual  producing  them. 
They  are  incubated  and  "handled  as  usual  until  the  eighteenth  or 
nineteenth  day,  at  which  time  it  is  necessary  to  sort  them  according 
to  hens  and  place  them  in  cheese-cloth  bags,  together  with  a  check  tag 
bearing  their  numbers.  Each  bag  is  then  tied  or  pinned  tightly  and 
returned  to  the  incubator.     When  the  chicks  are  hatched  thev  must 
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be  released  from  their  confinement  as  soon  as  possible,  and  at  that 
time  a  band  is  placed  around  the  leg  of  each,  its  number  being  re- 
corded against  the  pen  and  individual  producing  the  egg. 

The  brooding  takes  place  on  a  range  of  6  ax^res  covered  with  an 
abundant  growtix  of  alfalfa  and  clover,  which  aifords  excellent  shade. 
Twenty  houses  are  in  use  and  each  is  heated  by  means  of  a  coal  brooder 
stove.  At  frequent  intervals  the  bands  must  be  loosened  to  allow  for 
proper  growth,  especially  in  the  case  of  the  heavy  breeds,  and  at  about 
the  fourth  week  they  are  removed  and  placed  in  the  wing  as  a  perma- 
nent record.  Mortality  has  been  exceptionally  low  and  the  chicks  are 
in  perfect  condition — over  8,000  of  them. 

The  cockerels  are  separated  from  their  sisters  and  are  placed  on  a 
different  range  where  they  live  until  sold  to  pen  owners  for  breeding 
purposes  or  shipped  to  market  for  meat.  The  pullets  remain  until 
they  have  reached  such  a  growth  that  a  good  selection  may  be  made. 
The  best  twenty  from  each  pen  will  take  the  place  of  their  mothers 
to  carry  on  the  third  year  of  the  contest,  the  remainder  to  be  disposed 
of  in  the  same  manner  as  the  cockerels. 

A  remarkable  feature  of  the  present  year  of  the  Vineland  Contest 
is  the  high  production,  mounting  from  20  per  cent  in  January  to  40 
per  cent  the  first  of  February,  to  over  50  per  cent  the  first  of  March, 
and  to  its  high  point  68.61  per  cent  (average  for  a  week)  the  first  of 
April,  hovering  near  that  mark  for  two  months  and  at  the  present 
writing  still  considerably  over  60  per  cent.  These  are  hens  in  their 
second  laymg  year. 

The  high  pen  at  the  present  time  is  Xo.  46,  Single-comb  White 
Leghorns,  from  C.  T.  Darby,  North  Branch,  with  1,329  eggs  in  32 
weeks.  The  record  was  held  for  some  time  by  pen  5,  Barred  Rocks 
from  Glenlyn  Farms,  Downington,  Pa. 

The  organization  of  the  Bergen  County  Contest  has  reached  a  fair 
stage  of  efficiency  but  not  without  many  difficulties.  The  contest  wa? 
begun  November  1,  1920,  with  the  plant  still  under  construction  and 
little  cooperation  from  the  body  from  which  much  had  been  expected. 
Construction  is  practically  complete  now  with  the  exception  of  a  few 
minor  details,  and  the  plant  makes  an  attractive  appearance  for  those 
who  motor  through  that  country  on  the  Kinderkennack  highway. 

In  planning  the  laying  houses  care  was  taken  to  minimize  the  labor 
as  much  as  possible,  and  the  houses  were  laid  out  in  two  double  row? 
diagonally  opposite  each  other.  In  this  way  no  steps  must  be  re- 
traced and  the  time  taken  to  cover  the  ground  in  the  routine  work  of 
feeding,  trapping,  and  cleaning  100  houses  is  greatly  lessened.  The 
staff  is  identical  with  that  of  the  Vineland  Contest  with  the  exception 
of  2  brooder  men.  The  superintendent  of  contests,  who  formerly  was 
in  direct  charge  of  the  Vineland  station,  now  has  headquarters  at 
New  Brunswick,  where  he  can  keep  in  close  touch  with  both  contest?, 
and  also  with  the  mass  of  detailed  records  involved.  These  records 
require  the  full  time  of  one  woman  clerk  and  part  time  of  several 
others,  as  they  must  be  accurate  and  absolutely  to  date. 
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The  egg  production  at  Westwood  has  not  been  as  high  as  might  be 
expected,  partly  due  to  the  fact  that  some  of  the  pullets  arrived  in 
laying  condition  and  were  broken  up;  partly  because  of  the  unfinished 
condition  of  the  plant ;  and  our  inability  to  get  the  birds  out  on  the 
range  early,  but  mostly  on  account  of  the  ravages  of  the  dreaded 
disease  roup,  -which  has  given  much  trouble  during  the  past  season. 
It  is  impossible  to  explain  its  prevalence  there,  but  it  may  be  said  that 
we  have  gained  control  and  the  egg  production  is  holding  out  at  a 
constant  rate  at  the  present  time. 

Great  results  are  anticipated  for  next  year  and  ensuing  years  at  the 
Bergen  County  Contest.  The  location  and  climate  are  ideal  and  the 
people  are  interested. 

Financially  the  contests  are  on  their  feet.  The  income  from 
sales  of  market  eggs,  hatching  eggs,  and  stock  produced  being  suf- 
ficient to  carry  such  expenses  as  labor,  feed,  and  incidentals,  while 
the  $5,000  appropriated  by  the  state  for  each  contest  covers  the 
salaries  of  the  superintendent  and  foreman  and  such  expenditures 
as  the  building  of  extra  houses,  etc. 

On  the  whole,  these  contests  in  New  Jersey  have  measured  up  to  all 
expectations,  have  produced  results,  are  widely  popular,  and  are 
taking  the  lead  in  revolutionizing  and  enlarging  the  poultry  industry 
of  the  state. 

Poultry  Exhibitions 

The  administration  of  the  special  fund  appropriated  by  the  Legis- 
lature to  make  possible  a  greater  development  of  the  poultry  business 
in  New  Jersey  has  progressed  very  successfully. 

During  the  past  year  the  following  associations  have  benefited  by 
this  act  to  the  following  amounts : 

Atlantic  County  Agricultural  Fair,  Sept.  9,  10,  11,  1920 $300.00 

North  Bergen  County  Poultry  Association,  Nov.  25,  26,  27, 1920 300.00 

Gloucester  County  Poultry  Association,  Dec.  16,  17,  18,- 1920 300.00 

Patenson  Poultry  and  Pet  Stock  Association,  Nov.  16-20,  1920 300.00 

Phillipsburg  Poultry,  Pigeon  and  Pet  Stock  Association,  Nov.  22-27, 

1920    300.00 

State  S-how,  New  Jersey  State  Poultry  Ajssociation,  Nov.  29-Dec.  4, 

1920 75000 

Trenton  Interstate  Fair,  Sept.  27-30,  1920   450.00 

Vineland  Poultry  Association,  Dec.  8-11,  1920 300.00 

In  the  past,  on  account  of  the  newness  of  the  act  and  until  detailed 
problems  of  administration  presented  themselves,  it  has  been  the  policy 
of  the  poultry  department  to  allow  the  greatest  of  latitude  to  the 
local  poultry  associations.  Hence  during  the  past  year  the  following 
questions  have  been  left  to  each  local  association : 

How  the  money  should  be  awarded,  whether  special  premiums  or 
regular  premiums,  on  what  class  it  should  be  placed,  and  in  what 
amounts. 
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In  every  case  but  onei  this  has  worked  out  to  the  entire  satisfaction 
to  everyone  concerned  and  harmony  has  prevailed. 

The  following  suggestions  are  made  for  next  year : 

The  Agricultural  Experiment  Station  has  placed  in  their  budget  an 
item  of  $7,000  to  apply  on  this  act,  this  amoimt  being  sufficient  for 
each  local  association  to  have  its  full  allotment  of  $400  for  premium 
money,  and  $1,000  being  set  aside  for  overhead  administration.  Out 
of  this,  the  Trenton  Fair  will  be  entitled  to  their  full  allotment  of 
$600  an4'  the  State  Show  its  full  share  of  $1,000,  After  the  experiences 
of  this  year  it  has  been  decided  to  leave  the  question  of  an  educational 
program  to  the  association  concerned.  If  they  wish  to  put  on  an 
educational  program  of  lectures  and  demonstrations,  a  sufficient  amount 
to  cover  the  demands  of  such  a  program  will  be  drawn  from  the 
premium  money  available.  If  they  decide  not  to  run  an  educational 
program,  and  there  is  no  doubt  but  that  some  will  decide  to  omit  this, 
the  full  amount  wall  be  put  in  the  premium  money. 

If  we  put  this  plan  through  this  winter,  we  shall  need  the  unanimous 
support  and  active  work  of  those  participating  in  New  Jersey. 


The  Amount  and  Causes  of  Embryo  Mortality 

During  the  past  year,  because  of  the  absence  of  Mr.  Hannas,  the 
research  work  on  the  amount  and  causes  of  embryo  mortality  was 
temporarily  set  aside.  Undoubtedly  one  of  the  weakest  points  in 
poultry  culture  today  is  the  propagation  of  the  flocks;  there  are  still 
many  secrets  which  the  mother  hen  has  not  divulged  to  her  master. 
The  management  and  operation  of  the  artificial  incubator  is  fairly 
well  understood,  and  yet  the  results  obtained  in  these  machines  do 
not  reach  sufficiently  near  perfection  to  warrant  our  being  satisfied. 
During  the  coming  year  work  on  this  project  will  be  resumed  with  the 
particular  idea  in  view  of  studying  the  mechanics  of  the  incubator  and 
their  effect  upon  the  development  of  the  embryo.  As  the  work  pro- 
gresses undoubtedly  there  will  be  many  points  of  interest  brought  to 
light  that  will  bear  further  investigation. 

Influence  of  Ration  Upon  Egg  Production 

Much  has  been  said  in  recent  years  about  the  proportion  of  whole 
grain  to  dry  mash  fed  to  laying  flocks.  Very  probably  there  is  a  re- 
lationship between  the  amounts  of  these  two  types  of  poultry  feeds 
which  if  carried  out  will  result  in  a  more  efficient  and  economical  egg 
production.  This  proportion  may  vary  at  different  seasons  of  the  year 
and  with  the  condition  of  the  birds.  In  order  to  obtain  some  reliable 
and  accurate  data  on  this  problem  a  rather  elaborate  feeding  experi- 
ment was  begun  during  the  past  year;  19  pens,  each  containing  50 
Single-Comb  White  Leghorn  fowls,  were  made  available  for  this  work. 
These  flocks  were  divided  into  groups  containing  4  pens  each,  with  the 
exception  of  the  last  group  which  only  contained  3  pens.  Following 
is  the  general  plan  of  the  experiment  in  brief : 
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Group  1.  Pens  25  to  29,  inclusive,  received  a  ration  consisting  approximately 
of  3  parts  of  whole  grain,  scratch  grain,  to  1  part  of  dry  mash  by  weight 
Pen  25  received  a  basal  mash^  which  consisted  of  the  regulation  New  Jersey 
dry  mash  minus  meat  scrap.  Pen  26  received  a  mash  containing  10  per  cent 
meat  scrap.  Pen  27  received^  a  mash;  containing  20  per  cent,  and  pen  28  re- 
ceived 30  per  cent  of  meat  scrap.  In  each  of  the  other  groups,  the  4  pens  re- 
ceived respectively  the  same  types  of  mashes. 

Group  2.     Pens  29  to  32,  inclusive,  received  2  parts  of  whole  grain  to  1 
part  of  mash. 

Group  3,  Pens  33  to  36,  inclusive,  received  equal  parts  of  whole  grain 
and  mash. 

Chroup  4-  Pens  37  to  40,  inclusive,  received  1  part  of  whole  grain  and  2 
parts  of  mash. 

Group  5'  Pene  41  to  43,  inclusive,  received  1  part  of  whole  grain  to  3 
parts  of  mash. 

In  this  last  group,  there  was  no  pen  given  a  bare  mash.  This  was  due 
entirely  to  the  limitations  of  the  poultry  house  in  which  the  experiment  was 
conducted. 

This  general  plan  of  feeding  was  ccr'ied  out  as  carefully  as  possible 
during  the  11  months ;  this  period  has  just  closed  at  the  time  of  writing 
this  report,  therefore  only  a  tentative  report  can  be  made  as  to  the 
results  of  the  experiment.  It  is  hoped  that  the  assimilation  and 
analysis  of  the  data  will  we  sufficient  to  warrant  the  publication  of  a 
circular  or  bulletin  later  in  the  year.  Suffice  it  to  say  for  the  present 
that  in  glancing  over  the  tabulation  of  the  data  thus  far  completed, 
the  following  general  conclusions  seem  evident : 

First,  the  dry-mash  portion  of  the  ration  fed  to  lay,ing  fowls  is  undoubtedly 
the  source  of  the  greater  part  of  the  protein  elements  in  the  feed,  which  ele- 
ments are  primarily  essential  for  the  production/  of  eggs.  In  other  words,  it 
is  to  the  dry  mash  that  we  should  look  for  the  materials  from  which  eggs  are 
to  be  produced  economically ;  the  whole  grain  fed  usually  in  the  straw  or  litter 
is  used  largely  by  the  birds  for  the  purposes  of  body  maintenance  and  warmth. 
Second,  during  the  period  of  the  year  in  which  egg  production  reaches  its 
highest  point,  the  amount  of  mash  used  by  birds  far  exceeds  the  amount  of 
whole  grain.  Th|is  undoubtedly  is  the  case  when  birds  are  given  their  choice. 
A  glance  at  the  pens  receiving  the  various  proportions  of  mash  and  grain 
mentioned  above  would  seem  to  indicate  this  same  thing. 

Third,  it  is  difficult,  if  not  impossible,  to  plan  a  system, of  feeding  in  which 
the  proportion  of  grain  to  mash  is  uniform,  or  even  approximately  so  through- 
out the  year,  since  this  proportion  is  affected  by  the  condition  of  thie  fowls  at 
the  different  seasons  of  the  year.  Pullets  just  beginning  production  need  more 
grain  than  mash ;  fowls  in  the  .height  of  production  need  more  mash  than 
grain. 

Fourth,  that  meat  scrap  is  a  vital  part  of  the  laying  mash  is  proven  by  the 
low  production  of  the  basal  mash  pens.  In  general,  the  pens  receiving  20  per 
cent  of  meat  scrap  produced  the  greater  number  of  eggs.  The  pens  receiving 
the  30  per  cent  of  meat  scrap  ration  did  not  excel  this  other  group,  and  conse- 
quently it  is  assumed  that  in  this  experiment  particularly,  there  were  few  if  any 
eggs  resulting  from  the  extra  10  per  cent  of  meat  scrap. 

Sixth,  this  very  hasty  reView  of  the  experiment  simply  points  out  a  few 
generalities.  A  complete  study  will  surely  reveal  some  interesting  concrete 
facts.  It  is  hoped  that  by  a  more  careful  investigation  of  experiments  of  this 
kind  we  may  be  the  better  enabled  to  formulate  a  program  of  feeding  which 
will  help  us  more  economicaUy  and  more  efficiently  to  produce  more  eggs. 
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Influcoice  of  Artificial  Illumiiiatioii  Up<m  Egg  Production 

The  progress  of  this  experiment  has  shown  beyond  question  the 
wonderful  results  which  may  be  expected  and  derived  from  the  use 
of  lights  by  the  evening  lunch  method,  which  was  discussed  fully  in 
the  last  annual  report.  During  the  past  year,  1,100  birds  at  the 
station  plant  at  New  Brunswick,  have  been  run  on  this  method, 
resulting  in  a  production  far  above  the  average  run  of  the  plant. 
During  the  year,  additional  data  were  required  on  the  exact  influence 
of  illumination  on  the  evening  lunch  method  as  compared  with  non- 
illumination,  with  the  result  that  an  experiment  was  run  on  two  pens 
of  42  birds  each.  By  studying  these  results,  one  can  readily  see  that 
the  lighted  pen  showed  a  considerably  greater  production  during  the 
late  fall  and  winter  months.  It  was  only  in  late  February  and 
March  that  the  production  from  the  unlighted  birds  began  to  approach 
that  of  the  lighted  birds.  Comparing  the  production  with  the  price 
of  eggs,  we  see  that  eggs  are  highest  during  the  early  fall  and  winter, 
which  is  just  the  time  when  the  lighted  birds  showed  the  greatest 
increase  in  production  over  the  unlighted  bird's.  In  the  spring,  when 
the  prices  are  low,  the  production  from  both  pens  was  more  nearly 
equal. 

Prom  this  we  are  able  to  draw  the  conclusion  that  not  only  do 
lights  enable  the  poultryman  to  secure  a  greater  yearly  production 
from  his  birds,  but  they  make  it  possible  to  secure  the  eggs  when  the 
prices  are  high. 

Poultry  Flock  and  Farm  Management  Studies 

During  the  year  no  extensive  work  has  been  undertaken  under  the 
project  which  deals  with  poultry  farm  management  studies.  Co- 
operation has  been  given  the  State  Department  of  Agriculture  in 
their  efforts  to  secure  correct  information  on  the  state  poultry  farms 
in  ^NTew  Jersey.  -The  poultry  flocks  at  the  State  Farm  have  been 
maintained  and  the  records  obtained  are  available  for  study.  It  is 
thought  that  in  the  future  it  will  be  possible  to  publish  a  bulletin 
covering  the  farm  management  studies  representing  the  past  5  years' 
period  at  the  College  Farm. 


Control  Work  With  Contagious  Epithdiosis 

During  the  past  year  intense  interest  has  been  manifested  in  prac- 
tically every  poultry-raising  section  of  the  state  in  the  possibility  of 
controlling  the  lo^es  annually  caused  by  chicken-  pox,  roup,  and 
canker.  In  January,  1921,  representatives  of  various  poultry  farms 
met  with  members 'of  the  department  staff  and  invited  guests,  the 
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latter  being  scientific  men  of  national  reputation  who  were  interested 
in  some  phase  of  this  work.  A  thorough  discussion  of  the  whole 
problem  that  lies  before  us  in  New  Jersey  was  taken  up.  and  certain 
proof  w.a.s  submitted  of  the  enormous  losses  that  were  being  annually 
caused  by  these  serious  epidemics.  It  seemed  to  the  department  that 
in  order  to  conduct  a  canxpaign  against  this  enemy  the  work  done 
elsewhere  should  be  well  understood.  Consequently,  the  following 
report  was  prepared,  and  is  hereby  presented,  with  the  idea  that  it 
might  contain  many  points  of  interest  to  poultrymen  throughout  the 
state : 

In  examining  the  reports  of  scientific  workers,  as  well  as  those  of 
poultrymen  whose  flocks  have  been  infected  with  the  diseases,  it  seems 
that  there  has  been  little  clear  understanding  in  the  minds  of  these 
interested  parties  of  just  what  types  of  disease  were  meant  when  the 
various  names  were  used.  This  has  led  to  some  confusion  and  has 
made  somewhat  difficult  the  task  of  gathering  together  full  infor- 
mation on  just  what  has  been  done  toward  the  solution  of  this  problem. 
Therefore,  in  presenting  this  report  a  definition  of  terms  is  necessary, 
and  all  reports  referred  to  have  been  reduced  to  these  terms,  for  the 
clearer  understanding  of  the  work  done. 

i 
1.  Contagious  Eye  Roup  has  been  widely  known  in  New  Jersey  and  rather 
commonly   recognized   as  that  form   of  disease  which  produced  the   following 
symptoms : 

Early  symptoms  appearing  in  nasal  passages ;  similar  to  the  symptoms 
of  acute  nasal  catarrh,  but  having  a  characteristic  bad  odor,  and  pro- 
ducing more  dullness  in  the  bird ;  at  first  discharge  thin,  serous,  later 
becoming  thicker  and  glutinous,  causing  affected  birds  to  sneeze  and 
shake  heads. 

Infraorbital  fossae  become  inflamed  and  distended  with  pus,  forming 
an  enlargement  on  one  or  both  sides  of  head  below  eyes. 

Eyes — ^first  a  thin  serous  secretion  is  observed  flow:ing  from  corners 
of  eyes ;  later  becoming  turbid,  thicker,  adhering  to  edges  of  lids,  drying ; 
accumulates  as  rather  hard  yellowish  mass,  causing  pronounced  bulging 
of  eyes;   sometimes  infection  develops  posteriorly  to  eyes  as  abscesses 
which  force  eyes  foward ;  corners  often  turbid  and  ulcerated ;  destruction 
of  eye  often  results. 
Continued  roup  condition : 
Lowers  vitality ; 
Stops  egg  production. 

2.  Canker  is  usually  taken  to  mean  that  form  of  the  disease  which  affects 
the  mucous  membrane  lining  of  the  mouth  and  throat,  and  is  identified  by  the 
following  characteristics :  Begins  by  slight  redness  or  inflammation  of  areas ; 
in  day  or  so  followed  by  appearance  of  yellowish  or  whitish  spot,  which  rapidly 
enlarges  and  spreads ;    accumulations  of  yellowish  rather  hard  deposit ;    may  be 

Anywhere  on  surface  of  mouth ; 
At  junction  of  mandibles,   "jaw   canker;" 
Entrance  to  trachae  "throat  canker" 
Results  in : 

Lowered  vitality ; 

Lowered  productive  ability ; 

Suffocation. 

In  throat  form  may  spread  down  aesophagus,  or  into  bronci  and  lungs. 

3.  Chicken  pox  is  that  form  described  when  lesions  are  found  on  the  skin 
and  featherless  parts  of  head.     First  noticed  as  fine  gray  vesicle,  which  soon 
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develops  into  small  elevations  of  reddish  gray  color,  later  grayish  yellow,  and 
sometimes  black  (because  of  dirt  adhering),  are  masses  of  degenerated 
epithelial  cells.  Later  become  enlarged,  hard,  dry  and  easily  removed,  show- 
ing raw  granulating  areas  beneath. 

Workers  at  Nevada,  California,  Ohio,  Kansas,  as  well  as  here  at  the  New 
Jersey  Station,  all  recognize  these  forms  of  disease,  and  all  seem  to  agree  that 
there  are  indications  in  most  flocks  that  there  is  more  or  less  definite  relation- 
ship between  these  forms.  It  probably  remains  a  matter  for  research  to  de- 
termine the  final  answer  to  this  extremely  important  question. 


Work  Done 

Several  rather  definite  attempts  have  been  made  to  isolate  the  organisms 
which  were  responsible  for  any  or  all  of  these  forms  of  disase.  The  Ohio, 
Nevada,  California,  Kansas  and  Missouri  stations  have  conducted  certain 
experiments  with  this  end  in  view.  To  summarize  briefly  the  results  from  the 
Ohio  work : 

A  bacteriological   study   of  epitheliosis  of  birds   was  made   under  the 

direction  of  the  writers  by  Dr.  Israel  Wallman. 
The  experiments  consisted  in  the  following: 

1.  Collecting    cultures    from    the    different    lesions    in    each    case,    and 

isolating  the  organisms  which  were  cultivated  in  pure  cultures  to 
study  their  cultural  characteristics  and  pathogenicity. 

2.  Experiments  with  the  blood  to  determine  its  virulency. 

3.  Experiments  v^ith  the  filtrate  from  an  emulsion  of  scrapings  from 

mucous  membranes  and  cutaneous  lesions. 

4.  A   study   of   the    pathogenicity    of   each   of   the   different   organisms 

alone,  combined,  and  in  connection  with  the  filtrate. 

5.  Experiments  in  transmitting  the  disease  by  direct  inoculations  from 

the  lesions. 
Seventy-four  cases  of  various  forms  of  the  disease  were  used  in  these  experi- 
ments.    Of  these  54  showed  lesions  on  the  mucous  membrane  only,  8  cutaneous 
lesions,  and  12  had  both  forms.    Normal  birds  were  used  as  controls. 

In  carrying  out  this  line  of  work  Dr.  Wallman  found  certain  organisms: 
Organism  No,  1.     (Probably  the  bacillus  diph4heri<ie  columharum  of  Loeffler). 
A    rfiort,    thick,    highly    motile   bacillus   taking   a   bipolar    stain,    gram 
negative. 

Broth:   Slight  deposit  and  scum. 
Dextroae-hroth:   Acid,  no  gas  production. 
Sucrose:    Same. 

Luctroae:   No  acid,  no  gas  production. 

Milk  digested  vdthout  acid  production,  gelatin  and  blood  serum  digested. 
Does  not  produce  indol  nor  reduce  nitrates. 
On  agar  abundant  growth,  edge  leaf-life. 
Agglutination: 

Normal  blood  serum  agglutinates  it  in  dilutions  of  1  to  5. 
Serum   from   sick   birds  agglutinates  it  completely  in   dilutions  of 
1  to  20  and  partially  in  dilutions  of  1  to  60. 
Complement  fixation  teat: 

Using  an  extract  of  this  organism  as  an  antigen  did  not  produce 

fixation  of  the  complement. 
Antigen  was  prepared  as  follows:  Ortanism  was  grown  on  agar 
and  emulsion  made  in  0.85  per  cent  NcCl  solution  heated  for 
1  hour  at  60°  C.  and  shaken  for  36  hours  at  480  strokes 
per  minute.  A  1  to  20  dilution  of  the  extract  of  the  organism 
did  not  prevent  hemolysris.  A  1  to  40  dilution  of  the  antigen 
and  positive  serum  in  amounts  varying  from  0.03  cc.  to  0.5  cc. 
was  used  for  the  test. 
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Pathogenicity:    Healthy  young  chickene  were  inoculated  as  follows: 

1.  Two  inoculated  subcutaneously  on  the  comb. 

2.  Two  inoculated  submucously  in  the  oral  cavity. 

3.  Two  inoculated  intravenouiy. 

4.  Two  inoculated  intraperitoneally. 

5.  Two  inoculated  by  scarifying  the  wattles. 

In  birds  No.  2  and  5,  local  lesions  appeared  on  .the  second  day, 
lasting  an  average  of  5  days,  and  resulting  in  complete  recovery 
without  producing  the  typical  diseases,  tL  e.,  there  were  no  general 
symptoms. 
Organism  No.  2,    A  smtall  motii'le  bacillus  resembling  a  diplococcus. 

Stains,  by  all  ordinary  stains,  gram  negative. 

Broth:   Grows  in  small  chains. 

Agar:   Moist,  transparent  grayish  growth. 

Blood  serum:   Not  digested. 

Gelatin:   Liquified  slightly. 

Potatoes:    Grayish  growth. 

Milk:    Coagulates  with  acid  production. 

Sucrose-hroth:   Acid  and  gas  production 

Dextrose-hroth:   Acid,  and  no  gas. 

Lactose:   Acid  (slight)  and  no  gas. 

Negative  results  on  agglutination  and  complement  fixation  test. 

Pathogenicity:    A  test  made   as  with   organism  No.   1,   resulting  in   a 
light  swelling  at  the  point  of  injecton  in  mucous  membrane  and 
skin  lasting  for  a  few  days  without  producing  the  disease. 
Organism  No.  3.     A  small  non-motile  cocco-bacillus. 

Gram  positive. 

Gelatin  and  hlood  serum:    Not  digested. 

No  action  on  normal  or  litmus  mUh. 

Dextrose  and  sucrose  broth:   Acid  and  no  gas. 

Lactose:   No  change. 

Does  not  produce  agglutination  or  complement  fixation. 

Pathogenicity:    Does  not  produce  the  disease. 
Organism  No.  4-    A  large  motile  square-ended  bacillus  reseinubling  B.  agiles. 

Gram  negative. 

Broth:    Membranous  scum. 

Gelatin:   Arborescent  growth  and  digestion. 

Agar:   Abundant,  spreading  moist  growth. 

Milk:   Coagulated  and  digested  with  slight  acid  production. 

Blood  serum:   Not  digested. 

Sugar-hroth:   No  change. 

Pathogenicity:  Produces  lesions  but  no  general  symptoms. 
'  Organism  No.  5.     Pseudom,onas  pyocyanea. 

Pathogenicity:  Swelling  and  inflammation  at  point  of  injection.  In- 
travenous injection  resulted  in  septicemia  recovering  the  organism 
from  heart,  kidneys,  etc.  * 

Organism  No.  6.     A  small  slender,  h/ighly  motile  bacillus. 

Gram  negative. 

Produces  a  brick-red  growth  on  agar^  'potato^  gelatin  and  hlood  serum. 

No  coagulation  in  acid  in  milk. 

No  change  in  sugar  hroth. 

Not  pathogenic. 
Organism  No.  7.    A  small  non-motile  cocco-bacillus. 

Gram  negative. 

Gelatin  and  hlood  serum:   Not  digested. 

Milk:   No  acid  or  coagulation. 

Sugar-hroth:    No  change. 

Does  not  form  indol  nor  reduce  nitrates. 

No  special  characteristics  as  to  cultural  growth  and  pathogenicity. 
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Organism  No.  8.    B.  neorapherous. 
Organism  No.  9.    A  colon-like  organiBm. 

Gram  negative. 

Gelatin  and  hlood  serum:    Not  digested. 

Milk:  coagulated. 

Acid  in  litmus  milk. 

Lactose  troth:  Acid  and  gas. 

Sucrose-hroth:   Acid  and  gas. 

Dextrose  broth:  Acid  and  no  gas. 
Organism  No.  10.    Staphylococcus  alhus. 
Organism  No.  11.    Staphylococcus  aureus. 
Organism  No.  12.    Micrococcus  oitreus. 
Organism  No.  13.    Sarcina  tetragina. 

From  the  description  of  the  pathogenicity  of  the  different  organisms  it 
is  seen  that  none  were  capable  of  producing  the  typical  disease 
symptoms.  On  injecting  an  emulsion  of  all  the  different  organisms 
more  extensive  lesions  were  produced. 

The  examination  of  the  blood  of  sick  birds  resulted  in  finding  no  organ- 
isms, and  the  inoculation  of  healthy  birds  with  varying  amounts  of 
blood  serum  from  the  affected  birds,  produced  no  disease. 

The  following  sums  up  the  results  of  the  third  experiment: 

Four  birds  with  all  the  clinical  symptoms  of  the  disease  were  killed  and 
an  emulsion  of  the  heads  of  the  birds  passed  through  a  Berkefeld 
filter.  Each  head  was  macerated  and  triturated  separately  with 
sterile  sand  and  sterile  physiological  salt  solution.  The  emulsion 
of  each  head  was  separately  filtered  through  a  Berkefeld  filter.  The 
filtrates  were  tested  out  on  culture  media  and  no  growth  was 
present.  Six  birds  were  inoculated  with  each  filtrate,  two  of  them 
subcutaneously,  two  submucously,  and  two  intraperitoneally.  Four 
birds  were  used  for  the  four  different  filtrates.  Daily  records  were 
taken  as  to  the  temperatures,  appetite  and  other  clinical  symptoms. 
The  birds  remained  normal  until  the  twelfth  day  and  from  the 
twelfth  to  the  twentieth  day  all  of  them  became  sick.  All  showed 
an  elevation  of  temperature  of  2  degrees  or  more,  dullness,  and  loss 
of  appetite.  Eleven  had  nasal  discharge,  eye  lesions  and  saliva 
of  a  thick  consistency.  Seven  had  yellow  caseous  deposits  in  the 
mouth.  Of  these,  3  died  in  a  few  days  and  inoculations  on  media 
from  the  heart  and  liver  showed  no  growth.  Six  birds  showed 
general  symptoms  of  roup  but  no  local  lesions. 
The  results  of  the  fifth  experiment  follow.  Its  purpose  was  to  transmit 
the  disease  by  inoculating  the  mouth  deposits  of  sick  birds  into  healthy  ones: 

Six  birds  were  inoculated  submucously  with  scrapings  from  those  lesions 
and  on  the  third  day  pustules  appeared  at  the  point  of  injection. 
On   the   fifth    day    a   yellowish    membrane   appeared.     Lesions  dis- 
appeared on  the  tenth  day  and  typical  symptoms  of  the  disease  were 
not  produced. 
In  further  continuing  their  work  at  Ohio,  Dr.  Brumley  and  Dr.  Snook  ex- 
perimented  with  a  vaccine  against   these   diseases.     Their   summary   of  con- 
clusions follows : 

1.  From  the  bacteriological  experiments  we  have  made  and  the  good 
results  obtained  from  vaccination,  we  are  of  the  opinion  that  we 
have  been  dealing  with  one  disease  only.  Owing  to  the  confusion 
in  names  which  have  been  used  to  designate  this  disease,  wc  have 
concluded  to  give  it  a  new  name — Infectious  epitheliosis  of  birds 
{Epitheliosis  infectiosa  avium).  This  indicates  involvement  of  the 
epithelium  both  of  the  skin  and  mucous  membranes.  It  was  thought 
that  inasmuch  as  we  find  so  many  variable  forms  of  the  disease, 
this  name  would  be  more  appropriate  than  any  combination  of 
names  so  far  suggested. 
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2.  Our   work   extending  over  a   period   of   6  years   convin<ces   us  that 

typical  infectious  epitheliosis  is  due  to  a  combination  of  two  factors : 
(a)  A  filterable  virus;  (b)  Secondary  invading  organisms  which 
vary  in  kind  but  of  which  the  so-called  Bacillus  diphtheriae  column 
tarum  of  Loeffler,  appears  to  be  the  most  important. 

3.  The  filterable  virus  is  the  necessary  primary  invader  which  lowers 

the  bird's  resistance  and  thus  prepares  the  tissues  for  the  invasion 
by  the  secondary  organisms.  Neither  factor  alone  will  cause  the 
typical  disease. 

4.  The  excellent  results  derived  from  the  use  of  a  vaccine  made  from 

the  secondary  organisms,  both  in  prevention  and  treatment,  are  due 
to  controlling  the  secondary  infections  which  cause  the  serious  com- 
plications. If  these  are  controlled  infection  due  to  the  primarj'^ 
virus  is  mild  and  soon  disappears.  (There  is  a  remote  possibility 
that  the  filterable  virus  is  contained  in  the  vaccine.  We  have  no 
evidence  that  this  is  or  is  not  the  case.  The  presence  of  the  virus 
in  the  vaccine  would  indicate  its  growth  with  the  other  organisms 
on  the  cultures.  This  would  be  contrary  to  our  present  knowledge 
of  filterable  viruses.     This  point  will  be  investigated.) 

5.  The   therapeutic  dose,   as   indicated   by   the   large   number   of   birds 

treated,  is  1  cc.  for  the  average  adult  bird.  Younger  and  smaller 
birds  receive  a  lesser  amount. 

6.  The  immunizing  dose  found  most  satisfactory  is  1  cc. 

7.  No    bad     results     have    followed    when    larger    doses    have     been 

administered. 

8.  Reports  received  to  date  indicate  that  vaccination  is  equally  effi- 

cacious in  the  treatment  of  infectious  epitheliosis  in  turkeys. 
At  the  Nevada  Station  in  1915,  Dr.  Mack  and  Dr.  Records  observed  out- 
breaks of  these  diseases,  from  the  description  of  which  it  would  seem  were 
similar  to  those  observed  in  Ohio.  All  forms  of  the  disease  were  noted  in  the 
various  flocks  worked  with.  The  results  of  their  work  are  summed  up  in  the 
following  conclusions : 

The  etiolo^cal  identity  of  roup,  avian  diphihervay  and  contagious 
epithelioma  is  a  subject  of  controversy  which  requires  further, 
extended  research  to  settle.  For  that  reason  it  is  uncertain  whether 
the  cases  dealt  with  in  these  experiments  were  caused  by  pure 
contagious  epithelioma  virus  or  were  due  to  mixed  infection. 
The  use  of  a  virus  prepareed  by  triturating  the  morbid  products  col- 
lected from  the  skin  and  mucous  surfaces  and  attenuated  at 
55°  C.  for  1  hour  checked  the  spread  of  the  disease  promptly  and 
exercised  a  favorable  influence  upon  visibly  infected  birds.  Cases 
thus  treated  ran  a  shorter  and  milder  course  than  those  not  treated, 
and  thie  mortality  was  materially  reduced. 
Two  injections  were  sufficient  in  most  instances,  but  severe  advanced 

cases  benefited  by  a  third  and  larger  dose. 
In  five  flocks  containing  3,062  birds,  1,668  of  them  thoroughly  exposed, 
and  1,394,  or  45.52  per  cent,  of  them  visibly  infected,  the  spread 
of  the  disease  after  vaccination  was  negligible.  Of  the  1^94 
visibly  infected  birds  treated,  299,  or  21.45  per  cent,  died,  audi 
1.095,  or  78.55  per  cent,  recovered. 
On  the  whole,  the  treatment  was  satisfactory  and  successful.  In  5 
flocks  no  unfavorable  results  followed  the  subcutaneous  adminis- 
tration of  the  vaccine,  but  in  two  flocks  serious  toxic  and  septic 
processes  were  apparently  caused  by  it.  The  crude  preparation 
used  is  not,  therefore,  without  danger,  and  a  more  refined  product 
must  be  devised.  However,  the  conclusion  that  in  this  method 
we  have  a  fairly  efficient  means  for  promptly  checking  outbreaks  of 
contagious   epithelioma,   or   the   other   uncertainly   defined   diseases. 
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if  there  be  more  than  one  capable  of  producing  similar  morbid 
conditions  in  fowls,  and  a  therapeutic  agent  of  considerable  value, 
appears  warranted.  Futhermore,  that  the  prevention  and  control 
of  this  disease,  or  group  of  diseases,  may  eventually  be  placed  on 
a  sound  scientific  basis  seems  certain- 
The  California  Experiment  Station  for  several  years  has  been  working  in 

a  very  definite  way  toward  the  prevention  of  the  group  of  diseases  which  has 

caused  serious  losses  in  the  large  poultry  centers  of  California.     Dr.   J.  R. 

Beach  has  been  a  leader  in  this  work.     Dr.  Beach  has  the  following  to  say 

with  regard  to  the  relationship  of  the  diseases: 

We  have  very  good  evidence  that  chicken  pox  and  canker  of  the  mouth 
and  eyes,  as  it  occurs  in  California  at  least,  are  due  to  the  same 
cause,  namely,  the  "filterable  virus  of  chicken  pox."  By  the  term 
"canker"  I  mean  lesions  characterized  by  the  formation  of  masses 
of  adherent  cheese-like  exudate  on  the  mucous  membranes  of  the 
mouth  or  eyes.  I  do  not  mean  to  say,  however,  that  all  cases  of 
canker  are  due  (to  chicken  pox  or  are  caused  by  injury  to  the  mucous 
membranes  of  the  mouth  and  eyes  by  foreign  bodies,  such  as  barley 
awns,  etc.  This  occurs  most  frequently  in  the  eyes  and  cleft.  We 
also  find  quite  frequently  canker  of  the  mouth  which  we  classify 
as  malignant  canker.  The  reason  for  this  classification  is  that 
it  does  not  respond  to  treatment.  There  is  this  difference  of  can- 
ker due  to  chicken  pox  and  the  other  two  forms  mentioned.  Canker 
due  to  chicken  pox  is  liable  to  affect  a  large  number  of  birds  in  a 
flock  at  the  same  time  while  the  ofcher  two  forms  seldom,  if  ever, 
affect  more  than  a  few  birds  in  a  flock  at  the  same  time.  In  ad^ 
dition,  if  the  canker  is  due  to  chicken  pox  we  can  practically 
always  find  some  birds  in  the  flock  with  external  lesions  of  chicken 
pox.  Furthermore,  since  we  have  observed  such  a  large  number  of 
cases,  we  are  usually  able  to  determine  from  the  appearance 
whiether  canker  is  due  to  chicken  pox  or  some  other  cause.  The 
difference  in  appearance  is  so  slight,  however,  that  it  would  be 
diflEicult  if  not  impossible  for  me  to  describe  the  difference.  In  all 
outbreaks  of  chicken  pox  in  which  we  have  had  an  opportunity  to 
take  accurate  data,  we  have  found  a  larger  percentage  of  the 
diseased  birds  with  the  canker  lesions  only  than  with  chicken  pox 
lesions  only. 
In  our  experimental  work  we  believe  we  have  determined  that  vaccine 
prepared  from  chicken  pox  scabs  only  will  protect  against  canker 
as  well  as  chicken  pox.  It  may  be  that  the  disease  as  it  appears 
in  California  is  different  from  the  disease  as  it  appears  in  the  East. 
Our  idea  of  the  roup  also  appears  to  be  somewhat  different  from 
yours.  We  describe  roup  as  a  disease  characterized  by  a  nasal 
discharge.  This  discharge  is  at  first  dear  and  watery  but  later 
becomes  turbid  and  viscid  and  may  contain  yellow  flakes.  This 
discharge  has  a  tendency  to  collect  in  the  nasal  sinues  where  it 
undergoes  rapid  transformation  into  a  cheesy  mass.  The  inflam- 
mation may  extend  to  the  mucous  membranes  of  the  mouth  and 
eyes  and  in  that  case  causes  the  formation  of  masses  of  cheesy 
material  in  the  mouth  and  eyes.  This,  however,  does  not  commonly 
occur.  The  first  stage  of  the  disease  is  termed  as  common  "colds" 
and  the  second  stage  when  there  is  a  swelling  of  the  jaw  due  to 
the  collection  of  the  cheesy  material  in  the  sinuses  we  call  roup. 
It  is  our  belief  that  if  all  birds  were  given  proper  treatment  there 
^'ould  be  no  roup.  We  do  not  consider  colds  and  roup  as  due  to 
any  specific  organism. 
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In  a  later  letter  Dr.  Beach  supplements  the  foregoing  by  saying: 

We  consider  the  majority  of  sucih  lesions  to  be  dtue  to  chicken  pox  virus. 
In  many  natural  outbreaks  we  find  the  eye  and  mouth  lesions  to 
be  predominant.     The  vaccine  prepared  from  desiccated  scabs  has 
proven  effective  in  controlling  canker  of  the  mouth  or  eyes.     We 
do  not  find  it  practical  to  vaccinate  pullet  flocks  in  the  late  summer 
or  fall  with  chicken  pox  vaccine.     We  have  found  that  the  length 
of  time  that  the  protection  afforded  by  the  chicken  pox  vaccine 
will  last  to  be  variable.     We  have  known  individual  birds  to  be 
protected  for  two  years,  and   on  the  other  hand  w«  have  known 
the   protection    to   run   out   in    three   or   four   months.     Therefore, 
vaccination  of  pullets  in  the  fall  is  no  positive  assurance  that  they 
will  be  protected  against  chicken  pox  during  the  following  summer. 
For  this  reason   we  do  not  recommend  th-at  chicken  pox  vaccine 
be  used  until  the  disease  is  actually  present  in  the  flock.     It  has 
been  our  experience  that  if  fowls  are  vaccinated  as  soon  as  the  first 
cases  appear  the  disease  is  promptly  checked.     This  seems  to  us 
to  be  the  most  effective  way  of  using  chicken  pox  vaccine.     There 
are  occasionally  flocks  in  which   the  disease  continues  to   spread 
for  some   time  after  vaccination.     In  such  flocks  a  second   treat- 
ment is  advised.    A  second  treatment  is  always  advised  for  flocks 
in  which  the  disease  has  made  considerable  headway. 
The   California  Station,   under  Dr.  Beach,   has   apparently  done   more  ex- 
tensive work  in  the  use  of  a  vaccine  against  these  diseases  than  any  other 
station.    As  a  part  of  their  veterinary  research  work,  with  large  equipment 
and  personnel  at  their  command!,  they  have  beein  able  to  conduct  experiments 
which  are  exceedingjy  interesting  and  valuable.     The  preparation  of  a  vaccine 
for  the  prevention  of  chicken  pox  of  fowls  and  the  allied  affection,   avian 
diphtheria,  or  canker  of  the  mouth  and  eyes,  has  been  developed  and  has  given 
sufficiently   good    results   to   warrant   its   being   adopted   by    many    practical 
poultrymen  in  California. 

Commenting  on  the  work  at  California  Dr.  Beach  says  by  letter: 

During  the  year  ending  June  30,  1920,  we  dfistribuetd  over  300,000 
doses,  charging  a  cent  and  a  half  per  cubic  centimeter.  This 
amount  was  found  suflicient  to  cover  the  cost  of  preparation,  leaving 
a  small  surplus  that  has  been  used  for  poultry  disease  investigation. 
This  work  has  been  carried  on  as  an  activity  of  the  experiment 
station,  but  w^ould  probably  be  discontinued  if  the  manufacture 
of  vaccine  was  taken  up  by  commercial  laboratories  so  that  poultry- 
men  could  get  it  from  them  as  easily  as  from  us.  We  have  done 
this  purely  because  we  thought  it  a  service  to  the  poultry  industry 
of  the  state.  At  first  we  confined  the  distribution  of  the  vaccine 
to  poultrymen  of  California  only,  but,  however,  requests  for  vaccine 
and  virus  from  other  stations  have  become  so  numerous  that  we 
applied  for  and  were  granted  a  federal  license  to  distribute  the 
vaccine  or  virus  anywhere  in  the  United  States.  We  do  not  feel 
at  all  certain  that  virus  produced  in  this  state  would  prove  as 
efficient  in  the  eastern  states  as  it  does  here.  We  do  not  know 
that  there  is  not  considerable  difference  between  the  strains  of 
virus  which  exist  in  the  East  and  here. 


From  Missouri 

An  interesting  communication  from  Prof.  A.  J.  Durant,  of  the  Veterinary 
School  at  the  University  of  Missouri,  has  been  received  at  the  department,  and 
hearing  directly  on  the  subject,  is  quoted  in  part.  Referring  to  the  work  of 
Dr.  Beach  at  California  in  the  beginning  Professor  Durant  says: 
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They  grow  the  virus  for  the  vaccine  by  inoculating  roosters  on  the 
comb.  This  form  of  vaccination  in  my  mind  is  un-doubtedly  an 
efficacious  means  of  combatting  the  disease  not  only  as  a  preventive 
but  as  a  cure.  It  is  well  to  remember,  however,  that  this  form 
of  roup  Is  probably  the  most  mild  and  less  fatal  than  the  other 
forms. 

For  the  past  three  years  1  have  been  experimenting  with  vaiccines  for 
•roup  and  it  has  been  my  experience  that  vaccine  made  from  lesions 
produced  by  contagious  epithelioma  has  proven  the  most  efficacious 
in  prevention  and  cure  of  this  disease. 

I  herewith  mention  one  case  which  illustrates  this.  In  a  flock  of  54 
chickens,  40  birds  showed  lesions  of  this  disease.  Two  of  them 
were  brought  to  me  for  treatment.  Scabs  were  formed  over  the 
head  and  around  the  eyes  and  both  eyes  were  closed  from  these 
scales  and  scabs-  The  scales  and  sores  were  removed  very  care- 
fully from  the  iheads  of  these  two  birds  and  made  into  a  vaccine 
and  the  two  birds  were  vaccinated  withi  the  prepared  vaccine. 
The  rest  of  the  flock  were  vaccinated  with  the  same  material.  The 
two  birds  treated  and  under  observation  in  the  laboratory  showed 
almost  immediate  improvement  and'  in  5  days  appeared  again 
normal.  The  only  evidence  of  the  disease  that  was  left  was  scars 
on  the  head  from  the  lesions.  The  two  birds  were  vaccinated 
again  in  5  days  and  completely  recovered.  All  of  the  flock  re- 
covered except  one  bird  which  apparently  was  affected  with  some 
other  disease.  The  14  birds  that  showed  no  evidence  of  the  disease 
at  the  time  they  were  vaccinated  never  developed  symptoms-  This 
is  an  illustration  of  some  of  the  good  results  that  I  had  with 
vaccine  for  roup.  One  batch  of  vaccine  which  I  made  up  from 
a  large  rooster  which  was  infected'  in  the  lungs  with  roup  and  from 
which  I  made  the  vaccine  proved  to  be  excellent  in  preventing  and 
curing  cases  of  similar  nature.  There  have  been  times  in  the  3 
years  that  I  have  experimented)  with  vaccine  that  there  were  ap- 
parently no  results  from  vaccination,  while  at  others  I  have  had 
remarkable  success. 

Vaccine  is  pi'epared  as  follows :  In  the  first  place  we  must  recognize 
three  different  forms  of  roup ;  the  chicken  pox  form,  or  epithelioma 
of  the  comb  and  bare  parts  of  the  head;  the  diphtheritic  form  of 
roup  affecting  the  nasal  and  oral  parts  which  sometimes  extends 
down  into  the  lunge  and  causes  solidification  of  those  organs;  and 
the  eye  form  which  causes  swelling  and  often  destruction  of  the 
eye  from  pressure.  These  are  the  three  common  forms  of  the 
disease  and  are  the  ones  from  which  I  got  material  to  prepare 
vaccine.  The  dlisease  exudates  can  be  removed  from  around  the 
eye.  The  scales  and  sores  from  the  comb  and  bare  parts  of  the 
head  and  the  diphtheritic  membranes  which  occur  in  the  mouth 
and  throat  are  used  for  preparing  this  vaccine.  These  materials 
are  put  into  a  mortar  and  are  thoroughly  ground  up  with  just 
enough  salt  solution  to  make  it  of  a  soft  consistency.  This  grind- 
ing should  be  carried  out  very  thoroughly ;  then  a  physiological 
salt  solution  is  added  and  the  material  is  filtered'  through  four 
layers  of  sterile  gauze.  The  filtered  solution  is  then  diluted  and 
a  fairly  cloudy  solution  one  which  is  much  more  cloudy  than  a 
commercial  vaccine,  is  obtained.  This  should  be  shaken  in  a  bottle 
for  5  or  10  minutes,  then  heated  for  1  hour  at  56"  C.  Then  add 
to  this  solution  10  per  cent  of  a  glycero-carbol-salt  solution.  Tbis 
solution  is  made  up  as  follows: 

85  cc.  of  physiological  salt  solution, 
10  cc.  of  glycerin, 
6  cc.  of  carbolic  acid. 
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By  10  per  cent  of  this  1  mean  find  out  what  10  per  cent  of  the 
total  volume  of  your  vacdne  is  and  then  add  that  much  of  this 
glycero-carbol-salt  solution.  This  vaccine  then  is  administered  in 
a  1-cc.  dose  at  intervals  of  5  days  until  two  treatments  are  given 
in  case  of  healthy  chickens,  and  in  case  of  diseased  birds  the 
treatment  is  repeated  until  recovery  occurs.  The  vaccine  is  in- 
jected in  the  bare  spot  on  the  butt  of  the  wing.  About  an  18- 
gauge  needle  is  used  to  inject  the  solution  and  it  is  not  necessary 
to  use  any  disinfectant,  but  care  should  be  taken  that  everything 
is  clean  that  is  used  for  the  injection.  In  injecting  the  solution 
the  needle  should  be  passed  through  the  skin  and  then  shoved  along 
under  the  surface  of  the  skin  for  some  distance  before  expelling 
the  vaccine.  This  method  will  prevent  the  vaccine  from  running 
out  of  the  hole  left  by  the  needle  which  would  happen  if  it  were 
expelled  just  under  the  skin  at  the  point  the  needle  passes  through 
the  skin. 

The  diflSculty  that  we  have  with  this  vaccination  for  poultry  is  that 
we  do  not  have  the  vaccine  standardized  and  have  learned  only 
by  experience  just  how  to  make  up  the  preparation  and  also  we 
are  handicapped  in  that  we  cannot  produce  a  large  amount  of  the 
vaccine  but  are  limited  to  the  amount  that  we  can  secure  from 
diseased  birds-  Previous  experiments  have  shown  that  only  the 
epithelioma  form  of  roup  can  be  transmitted)  successfully  artifici- 
ally and  for  that  reason  we  have  not  been  able  to  produce  vaccine 
in  large  amount  and  furnish  it  to  poultry  raisers  over  the  state. 
I  should  think  that  it  would  depend  a  good  deal  on  the  form  of 
roup  that  you  are  troubled  with  as  to  the  probability  of  applying 
this  vaccination  for  its  control  when  you  have  received  the  in- 
formation from  Dr.  Haring  of  Berkely  which  will  explain  to  you 
exactly  the  possibilities  along  that  line. 

As  to  the  other  forms  of  roup  I  am  frank  to  say  I  do  not  know  what 
to  advise  and  am  simply  giving  you  my  experience  with  vaccination. 
In  writing  to  hundreds  of  poultry  raisers  in  the  state  of  Missouri 
in  regard)  to  control  of  this  disease,  since  we  cannot  furnish  them 
with  vaccine,   I   advise  the  following  procedure  in  handling  roup. 

The  affected  birds  should  be  immediately  isolated,  and  where  new  cases 
are  appearing  in  a  fiock  daily  I  advise  the  dipping  of  the  heads  of 
healthy  fowls  in  a  solution  of  2  parta  of  cottonseed  oil  to  1  part 
of  kerosene,  as  a  preventive  measure  in  the  spread  of  roup.  The 
worst  cases  of  roup  should  be  destroyed  and  deeply  buried  or  burned, 
since  it  does  not  pay  to  treat  the  worst  cases  of  this  disease.  Mild 
cases  should  be  shut  up  in  a  well  ventilated,  dry  coop  and  fed  only 
soft  mashes  in  limited  quantities.  They  should  be  given  about  thirty 
drops  of  turpentine,  followed  by  a  teaspoonful  of  salts,  and  the  be- 
ginning of  the  lesions  on  the  head  should  be  painted  over  thoroughly 
with  iodine.  Birds  if  taken  in  the  early  stages  and  treated  promptly 
in  this  manner  will  usually  show  an  early  recovery.  In  my  five 
or  six  years*  experience  and  study  of  this  disease  I  have  found 
that  very  often  with  birds  that  show  a  bad  infection  with  roup, 
the  disease  was  very  probably  induced  by  heavy  infection  of  para- 
sites, especially  worms.  As  a  rule  birds  that  are  kept  in  right 
condition  and  properly  housed,  and  fed  properly  balanced  rations 
are  much  more  resistant  to  this  disease.  I  have  been  able  in  some 
cases  to  control  outbreaks  of  this  disease  in  flocks  by  the  application 
of  a  thorough  treatment  for  internal  parasites,  these  being  the  pre- 
disposing factors. 
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Roup  in  this  state  has  not  been  as  bad  this  fall  as  last  fall,  due,  I 
think,  to  the  warm  weather  that  we  have  had  up  to  date.  Last 
fall  was  the  worst  year  for  this  disease  in  Missouri  that  I  have 
ever  seen  and  there  is  no  doubt  but  that  climatic  conditions  in- 
fluence this  trouble  to  a  great  extent.  Perhaps  I  should  not  use 
the  term  "climatic"  but  "weather,"  since  Mark  Twain  was  once 
asked  what  kind  of  a  climate  Missouri  had  and  he  replied 
"Missouri  has  no  climate ;  it's  all  weather." 

At  New  Jersey 

During  the  summer  of  1919  here  at  the  New  Jersey  Station  we  started 
considerable  work  with  the  preparation  of  a  vaccine  against  these  diseases. 
Our  first  step  was  to  try  to  isolate  the  causative  forms  of  the  disease  from  the 
standpoint  of  the  organisms  found.  Because  of  very  limited  equipment,  per- 
sonnel, and*  time,  exhaustive  work  along  this  line  was  not  possible.  In  so  far 
as  it  was  possible  to  carry  it  out  the  results  seemed  to  check  those  of  Dr. 
Brumley  and  Dr.  Snook,  referred  to  above,  with  a  fair  degree  of  accuracy.  The 
preparation  of  a  vaccine  was  attempted  along  the  lines  suggested  by  the  Ohio 
investigators. 

This  work  was  done  and  the  vaccine  used  on  over  3,000  birds.  The  results 
were  only  partially  satisfactory,  but  many  important  points  were  learned.  The 
results  of  the  1919  work  might  be  summarized  as  follows: 

1.  The  preparation  of  a  vaccine,  according  to  this  idea,  does  not  seem 

feasible  or  practicable  largely  because  it  is  not  based  on  good  theory. 
In  other  words,  it  is  an  attempt  to  prepare  a  vaccine  without 
having  found  out  which  of  the  many  organisms  probably  present 
in  the  sores  on  the  birds  was  really  responsible  for  the  diseased 
condition.  Many  of  the  organisms  foundv  which,  of  course,  were 
contained  in  the  vaccine  as  it  was  prepared,  probably  so  interfered 
with  the  development  of  the  real  organism  as  to  make  the  vaccine 
relatively  useless  in  most  instances. 

2.  Where  this  vaccine  was  prepared  from  fresh  cases  in  an  outbreak 

and  used  immediately  upon  preparation  on  the  flock  from  which 
the  material  was  taken,  it  seemed  to  have  some  value.     In  other 
words,   something  like  an   autogenous  vaccine  had  been   prepared. 
That  vaccine,   however,  when  used  on   other  flocks  seemed  to   do 
little  good. 
After  completing  considerable  work  along  this  line  and  after  consultations 
with  investigators  at  other  stations,  particularly  Dr.  Beach  of  California  and 
Dr.   Rettger  of   Yale   University,   it   was   decided   to   attempt   work   along   a 
different  line,  using  as  a  basis  the  outline  of  work  suggested  by  Dr.  Beach 
which    has    been    very    satisfactory    under    (]!alifomia    conditions.    Therefore, 
during  the  fall  of  1920  vaccine  of  this  nature  was  prepared,  part  of  it  from 
virus  furnished  by  Dr.  Beach  of  a  California  source  and  part  of  it  from  local 
cases.     Something  over  5,000  birds  have  been  inoculated,  among  the  number 
flocks  of  Leghorn  pullets  in  which  the  diseases  had  not  made  their  appear- 
ance, flocks  of  older  pullets  in  which  several  cases  had  apeared  at  the  time 
of  inoculation  and  flocks  of  yearling  and  older  hens  in  which  the  contagious 
eye  roup  and  canker  had  appeared  in  a  few  cases.     The  results  of  this  vac- 
cination work  have  been  studied  with  a  great  deal  of  care  and  would  seem  to 
be  favorable.     In  other  words,  the  preparation  of  the  vaccine,  using  the  scabs 
of  the  chicken  pox  growth,  seems  to  be  a  step  toward  the  right  line  of  develop- 
ment. 

The  foregoing  is  a  brief  summary  of  the  scientific  work  done  in  the  investiga- 
tion of  the  possibilities  of  vaccination  against  these  diseases.  No  attempt 
is  made  here  to  describe  methods  of  treatment  of  sick  birds.  It  is  assumed  that 
it  ifl  the  general  consensus  of  opinion  that  the  use  of  boric  acid,  tincture  of 
iodfine,  and  other  local  treatments,  as  well  as  the  use  of  salts,   tonic  mashes, 
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etc.,  are  recognized  as  first-aid-to-the- injured  methods  that  have  certain  value 
\\'hen  an  outbreak  does  occur.  It  is  also  assumed  that  all  recognize  the  futility 
of  depending  upon  these  simple  remedies  to  meet  the  situation.  They  are 
but  to  be  used  as  a  necessary  step  in  handling  the  situiation  when  it  occurs. 

ITrom  a  careful  consideration  of  the  work  outlined  in  this  report  it  would 
seem  that,  first,  there  is  much  research  work  yet  to  be  done  before  any  method 
of  vaccination  can  be  built  up  which  will  be  really  sound  and  dependable; 
second,  that  suflScient  work  has  been  done  and  suflScient  results  secured  to 
give  us  a  good  working  baeis,  and  third,  that  sufficient  satisfactory  results 
have  been  secured  to  warrant  a  consideration  of  adapting  certain  of  these 
iToethods  to  the  situation  as  we  find  it  here  in  New  Jersey. 

The  1921  Campaign 

Due  to  the  natural  and  insistent  demand  of  interested  poultry 
raisers,  a  campaign  has  been  instituted  as  an  activity  of  our  contest 
division  and  placed  under  the  direct  charge  of  Linden  S.  Dodson, 
a  graduate  ia  poultry  husbandry  from  Eutgers  College  in  June,  1921. 
Mr.  Dodson  has  had  experience  in  this  work  and  will  devote  as  much 
of  his  time  as  may  be  needed  to  the  pushing  of  this  work.  It  is  hoped 
that  it  may  result  in  lowering  the  death  rate  in  our  poultry  flocks  and 
in  increasing  our  income  from  poultry  farms. 


General  Plan 

It  is  thoroughly  understood  by  all  parties  concerned  that  the  vaccine 
used  in  this  control  work  carries  with  it  no  guarantee,  either  implied 
or  stated.  This  is  an  experiment  on  the  part  of  the  parties  con- 
cerned to  determine  if  chicken  pox  cannot  be  controlled  in  New  Jersey 
by  vaccination  the  same  as  it  has  been  in  California  and  other  states. 
Justification  for  launching  this  campaign  is  found  in  the  fact  that 
during  the  fall  and  winter  of  1919  a  loss  amounting  to  probably 
$1,000,000  was  suffered  by  the  poultrymen  of  New  Jersey.  Since 
the  Vineland  area  is  probably  the  largest  and  most  intensive  poultry 
production  center  in  the  state,  we  are  interested  in  a  glance  at  the 
economic  aspect  oi!  the  disease  in  that  locality.  Questionnaires  were 
sent  out  to  the  members  of  the  Vineland  Poultry  Association  after 
the  widespread  and  serious  epidemic  in  1919.  This  investigation 
disclosed  the  following  facts : 

Eeports  from  64  different  producers  that  suffered  from  chicken  pox 
in  1919  showed  52,075  birds  as  having  had  the  disease  with  a  carefully 
and  conscientiously  estimated  loss  of  $42,000,  or  an  average  loss  of 
$656.25  for  each  producer.  Some  people  lost  600  birds  out  of  flocks 
of  from  1,500  to  1,800  birds,  showing  a  mortality  of  33  to  40  per  cent. 
At  this  point  it  is  important  to  call  attention  to  the  fact  that  the 
losses  due  to  chicken  pox  are  not  primarly  from  mortality  of  the  birds 
suffering  from  the  disease,  but  from  the  following  factors  named  in 
the  order  of  their  economic  importance:  Loss  in  Qgg  production; 
moult  caused  by  disease,  thus  stopping  ^gg  production  for  several 
months  and  mortality  in  the  flock.     Last  year  (1920),  $52,000  was 
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logit  in  3  months  by  the  Vineland  people  in  pullets  when  this  disease 
reduced  the  production  a  dozen  eggs  per  bird  for  the  entire  3  months. 
Some  men  who  were  getting  40  per  cent  production  experienced  a 
drop  to  5  per  cent.  One  producer  states  that  out  of  5,000  birds  he 
had  a  loss  of  $8,000  in  2  months.  On  another  farm  in  the  same  area 
the  production  dropped  from  50  per  cent  to  5  per  cent  with  only  a 
few  birds  visibly  affected. 

The  Toms  River  and  Ocean  County  section  has  had  chicken  pox 
only  for  the  last  3  years.     Some  birds  under  lights  in  this  section 
with  a  production  of  55  to  60  per  cent  dropped  to  6  eggs  per  pen. 
One  producer  states  that  on  1,250  pullets  he  suffered  a  $2,200  loss 
due  to  low  egg  production.     The  mortality  in  his  flock  was  practically 
negligible.     Of  the  other  men  reporting,  one  figures  a  total  loss  of 
$3,000;  and  the  other  a  loss  of  $1,000  on  750  birds.     Still  another 
report  comes  from  a  man  who  keeps  2,200  pullets  and  had  75  per 
cent  of  them  affected.     He  considers  his  loss  to  be  $2,600  on  fall  and 
winter  eggs.     The  whole  of   Ocean  County  believes  its  loss  to  be 
$75,000  in  1919  and  $80,000  in  1920.     Commercial  men  who  have 
matings  made  and  incubators  set  before  the  pox  strikes  them  have 
to  cancel  a  large  part  of  their  orders  for  baby  chicks,  hatching  eggs 
and   pullets.     Some   poultrymen    are    doing  pedigree   breeding.     If 
pullets  that  are  being  trap-nested  lose   3   months'  production,  the 
yield  secured  is  not  a  fair  proof  of  the  birds'  ability  as  layers,  thus 
the  poultrymen  cannot  carry  on  pedigree  work  to  advantage.     New 
Jersey  poultrymen  are  united  in  the  opinion  that  chicken  pox  is  the 
biggest  economic  factor  working  against  the  successful  keeping  of 
poultry  today.     It  is  likewise  of  serious  economic  importance  in  many 
other  states. 

The  chicken  pox  vaccine  used  in  this  campaign  is  to  be  made 
available  to  any  poultryman  in  New  Jersey  who  makes  a  request  for 
the  vaccine  on  an  official  form,  copy  of  which  is  enclosed  in  this 
circular.  Vaccine  will  be  supplied  onlv  when  the  conditions  named 
in  this  form  have  been  complied  with.  Orders  will  be  mailed  out  to 
poultrymen  in  the  same  sequence  in  which  they  are  received  on  the 
enclosed  blanks. 

The  vaccine  is  to  be  sold  at  cost,  the  charge  covering  only  the 
actual  expense  of  the  cockerels  used  in  growing  the  virus,  equipment 
necessary  for  laboratory  use,  labor,  cost  of  preparation  and  postage. 
A  tentative  maximum  charge  of  7  cents  per  cubic  centimeter  of 
vaccine  will  be  made.  This  figure  is  subject  to  change  as  experience 
proves  the  actual  cost  of  production.  It  is  hoped  that  by  next  fall, 
1922,  the  cost  of  production  will  warrant  a  decrease  in  this  initial 
price  of  7  cents. 

It  is  evident  that  a  strictly  cash  basis  is  the  only  way  this  project 
can  be  conducted  efficiently.  Two  cents  per  cubic  centimeter  will  be 
paid  as  a  deposit  with  the  placing  of  the  order,  and  5  cents  will  be 
paid  10  days  before  delivery.  The  poultrymen  will  be  notified  by 
mail  when  the  delivery  will  be  made. 
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XJpon  receipt  and  acceptance  of  the  poultrymen's  order,  together 
with  a  deposit  of  2  cents  per  cubic  centimeter,  a  receipt  will  be  sent 
in    acknowledgment  of  the  order. 

As  to  the  container  and  package  in  which  the  Taccuie  will  be  shipped, 
only  one  size  of  container,  or  vial,  will  be  used,  a  small  amber  or  other 
dark  glass  bottle  containing  20  cc.  Over  the  neck  of  each  bottle  is 
placed  a  small  rubber  cap  with  a  hole  in  the  center  which  opens  only 
when  pressure  is  brought  to  bear  with  the  syringe  needle  in  loading 
the  syringe  previous  to  vaccination.  The  bottle  will  be  labeled  by  the 
Squibb  Laboratories,  the  firm  who  is  to  prepare  the  vaccine  com- 
mercially for  us.  This  20-cc.  container  will  be  placed  in  a  small 
wooden  or  paste-board  box  for  mailing. 

Cooperating  Parties 

The  cooperating  parties  that  will  have  a  part  in  this  control  cam- 
paign are : 

1.  The  department  of  poultry  husbandry  of  the  New  Jersey  Agricultural 

Experiment  Station  through  its  contest  organization. 

2.  The  Squibb  Manufacturing  Laboratories- 

3.  The  Bureau  of  Animal  Industry,  State  Department  of  Agriculture. 

4.  The  poultrymen  of  the  state  interested  in  the  problem. 

5.  It  is  hoped  that  the  Rockefeller  Research  Laboratories  will  under- 

take  some   exhaustive   research   to   determine   the  exact   nature  of 
the  disease. 

A  Word  Concerning  the  Part  Taken  by  Each  Party 

1.  The  Department  of  poultry  husbandry  will  prepare  the  virus  from  which 
the  vaccine  will  be  made.  It  will  also  exercise  supervisory  powers  over  the 
research  and  financial  end  of  the  work. 

2.  The  Squibb  Manufacturing  Laboratories  in  New  Brunswick,  under  Dr. 
J.  F.  Anderson,  will  manufacture  the  vaccine  commercially  for  this  project 
from  the  virus  grown  and  furnished  them  by  the  poultry  department.  They 
will  also  prepare  each  package  for  shipment,  and  deliver  it  to  the  specialist 
in  chicken-pox  control,  but  orders  will  be  received  and  shipment  will  be  made 
only  by  an  authorized  agent  designated  by  the  poultry  department. 

3.  Th«  Bureau  of  Animal  Industry  at  the  State  Department  of  Agriculture, 
under  Dr.  J.  H.  McNeill,  has  designated  its  willingness  to  assist  in  demon- 
strating the  method  of  using  the  vaccine. 

4.  The  poultrymen  of  the  state  interested  in  the  campaign  are  requested 
to  make  accurate  reports  to  the  department  on  the  usefulness  of  the  vaccine. 

Method  of  Administration 

The  method  of  administering  chicken  pox  vaccine  is  very  simple, 
and  there  is  no  reason  why  every  ponltryman  in  New  Jersey  cannot 
vaccinate  his  own  flock  after  he  has  once  been  shown  by  demonstration. 
For  the  purpose  of  teaching  the  poultrymen  this  method  the  Bureau 
of  Animal  Industry,  State  Department  of  Agriculture,  Trenton,  is 
cooperating  with  the  department  of  poultry  husbandry,  to  the  extent 
of  furnishing  a  man  to  give  demonstrations  before  poultrymen  in 
large  centers  of  production,  and  as  many  smaller  areas  as  can  be 
covered. 
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Besides  the  man  from  the  State  Department  of  Agriculture  there 
will  be  a  man  from  the  department  of  poultry  husbandry  who  will 
give  demonstrations  and  lectures  on  the  work.  Evidently  it  will  be 
impossible  for  these  two  above-named  agencies  to  go  into  a  center 
and  vaccinate  all  the  birds  of  all  the  men  using  the  vaccine,  nor  will 
this  be  necessary,  as  one  demonstration  is  all  that  will  be  required  to 
teach  the  poultryman  to  do  his  own  work. 

All  the  equipment  necessary  for  vaccination  is  the  vial  containing 
the  vaccine  and  a  syringe.  The  syringe  used  should  be  graduated 
in  cubic  centimeters  and  should  hold  as  many  as  10  cc.  The  needle 
should  be  16  or  18-gauge  and  from  2  to  2^  inches  in  length.  A 
screw  needle  is  preferable. 

The  vaccination  is  made  subcutaneously  (under  the  skin).  The 
dose  is  1  cc.  for  each  bird.  The  most  convenient  place  for  application 
is  beneath  the  skin  of  the  breast  under  the  right  thigh,  the  skin  at 
that  point  being  comparatively  free  from  feathers.  Special  pre- 
caution must  be  taken  that  the  vaccine  is  injected  just  beneath  the 
skin,  not  into  the  pectoral,  or  breast  muscle.  The^  needle  should  be 
pushed  along  between  the  skin  and  muscle  about  %  inch  to  insure 
the  vaccine,  when  it  is  discharged  from  the  syringe,  not  running  out 
of  the  hole  made  by  the  insertion  of  the  needle.  The  syringe  should 
be  held  in  as  nearly  a  horizontal  plane  as  possible  so  that  one  can 
plainly  see  the  graduations  on  the  syringe.  A  quick  withdrawal  of 
the  needle  is  necessary  to  prevent  loss  of  vaccine  from  the  needle 
puncture  in  the  skin.  The  bird  may  be  held  either  by  the  operator 
or  by  an  assistant.  When  an  assistant  holds  the  bird  both  wings 
are  held  with  the  left  hand  and  both  legs  with  the  right  hand.  The 
bird  is  laid  on  its  left  side  with  the  breast  toward  the  operator.  The 
operator,  standing  a  little  in  the  rear  of  the  bird,  picks  up  the  skin 
with  the  thumb  and  forefinger  of  the  left  hand  and  with  the  right 
hand  inserts  the  syringe  needle  just  beneath  the  skin  and  injects  the 
vaccine. 

One  treatment  is  usually  enough  in  healthy  or  slightly  infected 
flocks.  In  badly  infected  flocks  a  second  vaccination  of  all  birds  is 
advised.  In  very  severe  outbreaks  the  injections  may  be  continued 
at  intervals  of  5  to  7  days  until  the  disease  ceases  to  spread.  When 
the  birds  to  be  treated  are  already  caught  and  in  crates,  and  a  man 
is  on  hand  to  hold  the  birds,  an  operator  is  able  to  vaccinate  175  to 
225  birds  per  hour. 

Concerning  the  effect  of  vaccination  on  the  fowls,  chicken  pox 
vaccine  if  properly  used  never  has  any  harmful  effects.  There  may 
be  a  slight  depression  for  one  or  two  hours  afterward,  but  as  a  rule 
there  is  no  reaction.  Vacctae  has  no  harmful  effect  on  the  growth 
of  young  stock  and  therefore  may  be  safely  used  on  birds  of  any  age. 
"Vaccine  does  not  influence  egg  production."  A  slight  decrease  in 
egg  production  may  result  from  catching  and  handling  the  birds  but 
this  should  not  be  accredited  to  the  vaccination.  No  hesitancy  there- 
fore, need  be  had  about  vaccinating  heavy  producing  flocks.  After 
birds  are  vaccinated  they  are  released,  no  further  attention  being 
given  them. 
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Price  Variation  of  Nearly  White  Eggs  on  the  New  York  Market 

During  the  last  3  years  the  price  of  eggs  had  continued  to  rise 
in  an  unforeseen  manner.  The  price  for  1917-18  averaged  8.76  cents 
a  dozen  lower  than  1918-19,  while  that  year  in  turn  averaged  8.35 
cents  lower  than  1919-20.  The  peak  of  the  market  was  reached  in 
November,  1920,  when  that  market  averaged  $1.03.8.  The  daily 
quotation  for  several  days  was  $1.15  per  dozen.     From  this  mcntli 


May  »     Ju.nel   July    I    Auo    I    6e,,t   |      Oct  /    Nov.    I    Dec.    I    Ja.n.   I    Fe(r    '    M*r  \    Apr.    \ 


Fig.  1 — Geaph   Showing  Price  Vaeiation  of   State  and  Pes^insylvania 
Nearby  HenneRy  White  Extras. 

the  price  dropped  more  rapidly  than  in  any  of  the  3  previous  years 
and  reached  the  lowest  point  that  had  been  set  for  more  than  4  years, 
in  the  average  quotations  for  May,  1921,  which  were  34  cents  a 
dozen.  Unrest  in  business  following  the  close  of  the  war  forced  the 
prices  of  all  commodities,  including  eggs,  up  for  a  while.  With  the 
noticeably  fewer  eggs  in  cold  storage  last  winter  to  draw  on  when 
natural  production  fell  off,  the  price  reached  its  high  jSgure  in  Novem- 
ber, 1920,  with  $1.15  per  dozen.  About  this  time  the  tremendous 
grain  crops  of  the  West  began  to  move,  and  poultry  feeds  started  to 
go  down.  They  are  now  in  many  places  almost  back  to  pre-war 
prices. 
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War  work  in  the  factories  has  stopped  and  many  men  are  out  of 
employment.  Men  are  looking  for  work  of  any  kind  and  a  good 
man  for  poultry  work  can  be  secured  for  a  moderate  wage.  The  cost 
of  production  through  the  lower  feed  costs  and  labor  costs  has  dropped, 
so  eggs  can  be  sold  cheaper  than  before  and  still  give  the  producer 
the  margin  of  profit  that  is  due. 

There  is  a  new  factor  on  the  egg  market.  Since  peace  was  declared 
the  large  number  of  vessels  of  all  countries  that  were  engaged  in  the 
transfer  of  war  materials  are  looking  for  employment  in  the  com- 
mercial world  and  give  low  freight  rates  to  get  business.  As  a  result 
of  this  Chinese  eggs  are  being  shipped  to  this  country  in  tremendous 
quantities,  frozen,  dried,  and  in  the  shell.  These  eggs  are  of  a  lower 
grade  than  the  nearby  eggs,  but  they  have  their  indirect  effect  as 
the  prices,  of  all  grades  of  eggs  are  forced  down  when  tremendous 
quantities  of  these  eggs  reach  the  market. 

Following  is  the  table  of  the  monthly  average  of  quotations  on 
State,  Pennsylvania,  and  nearby  Western  Hennery  White  Extras  on 
the  New  York  wholesale  market  from  May,  1917,  to  May,  1921. 
Figure  1  shows  graphically  the  contents  of  the  table. 

Table  1 
Summary  of  Prices  per  Dozen  of  Eggs,  1917  to  1921 


I  i  1 

1917-18  I  1918-19  I  1919-20  |  1920-21 

!  i  I 


1921-22 


May  .... 
.Tune  . . . . 
July  .... 
August  . . 
September 
October  . 
November 
December 
January  . 
February 
March  . . 
April     ... 


cents 

38.1 
38.6 
43.4 

52.8 
57.7 
67.0 
78.6 
71.0 
73.2 
61.4 
45.8 
40.5 


I 
cents      I       cents 


41.4 
47.8 
53.5 
63.5 
68.3 
83.9 
95.6 
91.2 
70.8 
56.3 
49.0 
52.0 


I 


53.5 
58.0 
64.0 
69.5 
77.0 
90.2 
99.2 
93.1 
84.2 
70.5 
58.1 
54.7 


cents 

53.0 
56.2 
65.7 
71.7 
82.2 
100.4 
103.8 
94.8 
75.7 
54.3 
43.4 
37.5 


cents 


34.0 


Wrapping  Market  Eggs  with  Tinfoil 

The  problem  of  getting  eggs  to  the  consumer  in  the  freshest 
possible  condition  is  always  before  the  poultrymen  and  others  who 
handle  eggs.  The  question  of  holding  the  freshness  of  eggs  by  the 
retarding  the  evaporation  of  moisture  from  them  by  wrapping  in 
tinfoil  has  come  up.  Tobacco,  chocolate  candies,  and  many  of  our 
foodstuffs  are  kept  in  a  fresh  condition  a  long  time  by  the  use  of  a 
tinfoil  wrapper.  Cooperating  with  Lehmaier,  Schwartz  &  Company, 
of  Xew  York  City,  we  conducted  this  investigation. 
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Object  of  Investigation 

The  object  of  the  investigation  was  to  djetennine  if  eggs  wrapped  in  tinfoil 
will  keep  their  freshness  longer  than  unwrapped  eggs,  and  how  long  they  can 
be  satisfactorily  kept  wrapped  in  tinfoil,  also  to  determine  which  weight  of 
foil  is  best  for  thds  use. 

Statement  of  Pian  of  Investigation 

One  dozen  eggs,  six  of  which  were  wrapped  in  tinfoil  and  weighed,  and  edx 
not  Tvrapped  were  weighed  and  packed,  in  a  carton.  There  were  8  dozen  eggs 
prepared  this  way  and  1  dozen  examined  each  week  to  determine  its  freshness 
and  condition. 

Wrapping  tiie  Eggs 

Two  eggs  of  each  half  dozen  were  wrapped  in  13000  foil ;  two  in  6500  foil, 
and  two  in  a  plated  foil. 

The  13000  foii  was  so  thin  that  it  contained  many  pinholes  and  tore  fairly 
easily.  It  was  difficult  to  wrap  the  egg  in  tbis  weight  of  tinfoil  as  it  would 
not  stay  in  place  as  well  as  the  heavier  foils. 

The  6500  and  the  plated  foil  handled  much  more  easily  and  it  adhered  to 
the  egg  after  it  was  onoe  pressed  into  place  by  rolling  it  in  the  hands.  The 
heavier  tinfoils  were  more  efficient  in  retaining  the  moisture  of  the  eggs. 

The  eggs  were  kept  in  a  cool  cellar  room  and  turned  twice  each  week. 


Results 

The  following  table  gives  the  weights  of  each  wrapped  half  dozen  and  each 
unwrapped  half  dozen  with  the  loss  of  weight  of  each,  diue  to  evaporation  of 
moisture  from  the  eggs. 

Table  2 
Wdglits  ol  Lots  of  6  Eggs,  Showing  Loss  Due  to  E<««poration 


bee.  14 

1 

be 
a 

2 

Loss  of 
Weight 

u 

a 

s 

g 

1 

s 

a 

a 

u 
a 

I 

r3 

K 

C 

2 

2* 

3 

4 

5 

6 

oz. 

12.96/128 
12.11/128 
12.84/128 
12.56/128 
12.61/128 

oz. 
13.   56/128 
12.127/128 
12.   52/128 
12.    34/128 
12.121/128 

Dec.    ..28 
Jan.    ..   4 
Jan.    ..11 
Jan.    ..18 
.ran.    ..25 

1    '^ 

3 
4 
5 
6 

oz. 
12.60/128 
11.95/128 
12.12/128 
11.86/128 
11.69/128 

oz. 

13.    44/128 
12.113/128 
12.    32/128 
12.      7/128 
12.    83/128 

oz. 

36/128 
44/128 
72/128 
98/128 
120/128 

oz. 

12/128 
14/128 
20/128 
27/128 
38/128 

*  Box  1  not  opened  at  one  week. 
10 
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In  the  five  examinations  of  eggs  made  the  air  cell  was  always  smaller  in  the 
wrapped  eggs  and  all  other  characters  that  could  be  determined  before  the 
candle  showed  the  wrapped  eggs  in  better  condition  than  the  unwrapped. 

Two  eggs  from  each  half  dozen  were  opened  on  a  saucer  for  examination,  with 
the  following  results: 
AlJ)umen: 

2  weeks — Both   wrapped    anid   unwrapped    eggs   showed    the   same 

thickness  of  album^en. 

3  weeks — Albumen  of  unwrapped  eggs  slightly  more  watery  than 

that  of  the  wrapped  eggs. 
4th  to  6th  week — Same  difference  more  pronounced- 
V  it  aline  Memlrane: 

2  weeks — Same  strength  in  both  the  wrapped  and  unwrapped  eggs. 

3  weeks — Slight  weakening  of  vitaline  membrane,  causing  the  yolk 

to  flatten  slightly. 

4  to  6  weeks — ^The  vitaline  membrane  weakened  in  both  the  wrapped 

and  the  unwrapped  eggs,  but  to  a  greater  extent  in  the  un- 
wrapped eggs. 


Esrsrs  Packed 

Eggs  Examined 

"Dec.   14 

Wt.  at  BxamiDation 

Loss  of  Wt. 

u 

1 

r 

Id 

1 

o 

Oh 

OQ 

1 

u 

a 

1 

a 

09 
U 

1 

u 

1 

s 

2 
3 
4 
5 
6 

12.749 
12.085 
12.65f: 
12.437 
12.476 

13.437 
12.991 
12.406 
12.265 
12.945 

Dec 28 

Jan ; .     4 

Jan 11 

Jan 18 

Jan 25 

2 
3 
4 
5 
6 

12.468 
11.741 
12.093 
11.671 
11.538 

13.343 
12.882 
12.249 
12.054 
12.648 

.281 
.344 
.562 
.760 
.038 

.094 
.109 
.157 
.211 
.297 

Box  1  not  opened  Dec.  21  at  1  we^^k. 

Odor,  before  opening  egg: 

At  the  fifth  week  there  was  a  slight  musty  odor  as  the  tinfoil  was 

removed  from  the  egg. 
At  the  sixth  week  this  odor  was  more  pronounced  and  could  be 
dectected  when  the  egg  was  opened  on  the  saucer.     The  un- 
wrapped eggs  in  the  same  cartons  were  free  from  any  musty 
odor. 
Taste: 

2  weeks — The    yolk    of    the    unwrapped    egg   was    slightly    strong. 

The   yolk   of   the   wrapped   egg   tasted   practically   same   as   a 
fresh  egg  yolk. 

3  to  6  weeks — Yolk  tended  to  get  stronger  in  both  the  wrapped  and 

the  unwrapped  eggs,  but  the  unwrapped  egg  yolks  were  some- 
what more  pronounced  in  this  regard- 
2  to  4  weeks — ^The  difference  in  taste  was  only  in  the  yolk. 

5  weeks — There  was  a  slight  difference  in   taste   of  the   albumen 

in  favor  of  the  wrapped-  egg. 

6  weeks — ^There  was  a  musty  taste  to  the  albumen  of  the  wrapped 

egg. 
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The  full  boxes  1,  7   and  8   with  part  dozens  left  from  the   examinations 
were  all  held  in  the  same  cool  cellar  for  fi  months  and  were  examined  before 
the  candle  on  April  1,  1921. 
.  Table  3  gives  the  results  of  this  examination. 


Tables 
Examination  of  Stored  Eggs  for  Mold  on  April  1 


Unwrapped 

Wrapped 

Boxes  1,  7  and  8 

All     clear,     good     condition 

Four    from    each    box    showed 

with  large  air  cell. 

mold  growth. 

Air  cell  very  much  smaller  than 
unwrapped. 

Two  from  each  wrapped  in 
13000  foil  were  clear  and  in 
good  condition.  Air  cell  be- 
tween unwrapped  and  wrap- 
ped in  size. 

This  tinfoil  was  not  tight 
enough  to  hold  the  moisture 
inside  the  covering. 

Box  2 

2  examined  Dec.  28 

2  examined  Dec.  28 

4  held  to  April  1 

4  held  to  April  1 

All  clear 

1  moldy,  3  clear 

Box  3 

2  examined  Jan.  4 

2  examined  Jan.  4 

4  held  to  April  1 

4  held  to  April  1 

All  clear 

4  moldy,  0  clear 

Box  4 

2  examined  Jan.  11 

2  examined  Jan.  11 

4  held  to  April  1 

4  held  to  April  1 

All  clear 

2  moldy,  2  clear 

Box  5 

2  examined  Jan.   18 

2  examined  Jan.  18 

4  held  to  April  1 

4  held  to  April  1 

All  dear 

4  moldy,  0  clear 

Box  6 

2  examined  Jan.  25 

2  examined  Jan.  25 

4  held  to  April  1 

4  held  to  April  1 

All  clear 

3  moldy,  1  clear 

The  examination  of  boxes  1,  7  and  8,  in  which  all  eggs  wrapped  in  13000 
foil  were  clear  and  free  from  mold,  shows  that  the  irregularity  of  the  mold  in 
the  eggs  that  haid  been  wrapped  part  time  was  due  to  the  random  selection  of 
2  eggs  to  open  for  examination  on  the  saucer.  Holding  the  eggs  past  the  date 
of  their  examination  shows  that  a  mold  had  started  to  grow  on  and  through  the 
shell  but  was  not  detected  when  they  were  unwrapped  and  examined  before  the 
candle  for  size  of  air  cell.  This  mold  continued  to  grow  after  the  eggs  were 
unwrapped.  The  amount  of  mold  growth  varied  from  spots  the  size  of  a  pin 
point  to  more  than  three-quarters  of  the  entire  outside  surface  of  the  egg,  when 
this  was  wiped  off,  the  pores  in  the  egg  shell  through  which  the  mold  had  grown 
were  purple  in  color. 
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Cause  of  the  Mold 

The  moisture  of  the  egg  tended  to  pass  through  the  pores  of  the  shell  in  the 
normal  way  and  in  normal  amounts.  This  moisture  was  retained  next  to  the 
eggs  and  insdde  the  tinfoil  covering.  <  This  confined  moisture  softened  tbie 
gelatinous  coating  on  the  outside  of  the  egg  and!  made  a  good  place  for  mold 
spores  to  grow,  and  as  mold  spores  are  present  everywhere  the  mold  growth 
appeared  on  the  egg. 

Conclusions 

Wrapping  market  eggs  in  tinfoil  is  evidently  not  a  practice  that  will  aid  in 
holding  tiiem  in  good  condition  in  storage,  even  for  a  short  time. 


Gbaracteristics  of  the  Layer 

The  studies  pertaining  to  methods  of  judging  and  culling  fowls 
based  on  their  external  character  have  been  continued,  the  main  object 
being  to  develop  some  of  their  finer  points  or  organize  the  whole 
scheme  of  observation  so  that  proper  weight  is  given  to  the  respective 
sections.  The  poultry  husbandman  attended  the  Culling  School  at 
Cornell  University  as  a  member  of  the  staff  and  there,  in  cooperation 
with  other  departmental  representatives  from  the  leading  agricultural 
Colleges  in  the  United  States  and  Canada,  developed  the  following 
revised  schedule  which  is  here  published  as  a  matter  of  record,  and 
for  the  benefit  of  the  commercial  poultrymen  of  the  state: 

In  order  to  lay  weU  a  bird  must  have  a  sound  bodiy.  Ab  a  first  consideration 
a  bird  must  be  vigorous  and  healthy.  Vigor  and  health  are  shown  by  a  bright, 
clear  eye,  a  well  set  body,  a  comparative-ly  active  disposition  and  a  good  cir- 
culation. 

Further,  the  bird  must  be  free  from  physical  defects  such  as  crooked  beak, 
excessively  long  toe  nails,  eyelids  that  overhang  so  that  the  bird  cannot  see 
well,  scaly  leg  or  .anything  else  that  would  keep  the  bird  from  seeing  or  getting 
an  abundance  of  food. 

Age,  condition,  feed,  and  range  should  be  considered  in  culling  a  flock. 

Type 

The  type  of  a  bird  indicates  the  degree  of  intensity  with  which  it  can  lay. 
Type  can  be  applied  to  any  breed,  age  or  sex  or  condition  at  any  time  of  year. 

In  order  to  make  a  record  a  hen  must  lay  not  only  long  but  heavily.  In  order 
to  lay  heavily  she  must  have  suflScient  body  capacity  to  digest  large  amounts  of 
food  rapidly.  liarge  capacity  in  a  laying,  hicn  is  shown  by  a  body  that  is 
relatively  deep.  The  under  line  should  be  fairly  straight  and  the  back  should 
be  comparatively  horizontal. 

The  Back 

Tlie  back  should  be  flat  nnd  wide  and  its  width  should  be  carried  well  back 
to  the  tail.  The  back  that  tapers  decidedly  or  slopes  down  indicates  poor 
capacity. 

The  breast  should  be  full,  deep  and  prominent.  Thic  neck  should  be  fairly 
short  and  well  set  The  legs  should  be  of  moderate  length.  The  long-leggekf, 
round-shanked,  knock-kneed,  scrawny,  hump-backed,  long-necked,  bony  or  crow- 
headed  individual  is  not  a  good  layer. 
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Fig.  1. 


Photograph  of  Egg  Showing  Mold  Growth  on  the  Interior  of 
THE   Shell. 


Fig.  2. 


Photograph    Showing    Eggs    Wrapped    in    Tinfoil    as    Used    in^ 
Experiment  on  Preservation  Methods.  > 
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The  keel  bone  should  be  long  and  generally  ciinred.  This  frequently  means 
that  the  abdomen  of  a  good  male  will  be  small  rather  than  large. 

The  head  should  be  moderately  fine  with  large,  bold  eyes,  set  weU  out  on  the 
head  in  an  oval  eye  socket.  A  fat  headed,  small  round-eyed  or  cross-eyed  bird 
or  one  with  overhanging  eyebrows,  or  having  a  comb  with  extremely  narrow 
serrations  is  not  likly  to  be  a  good}  layer. 

liong  narrow  feathers  indicate  a  late  maturing  bird.  Oare  should  be  taken 
not  to  confuse  a  bird  that  appears  deep  because  of  long,  loose  feathering,  with 
one  that  has  an  actual  bone  and  flesh  depth. 

Depth  and  slab-sid'edness  may  be  measured  by  placing  the  thumbs  on  the 
middle  of  the  back,  the  little  fingers  on  the  front  end  of  the  keel  bone  and  the 
middle  finger  on  the  rear  end  of  the  keel  bone.  Press  in  with  the  palms 
of  the  bonds  and  do  not  squeeze  the  bird  up  with  the  fingers.  The  deeper 
and  more  slab-sided  the  bird  feels,  the  better.  It  is  relative  depth  that  in 
desired  and  not  actual  depth.  A  big  hen  may  be  actually  deep  and  yet 
relatively  shallow  and  hence  the  poor  layer.  Relative  depth  of  front  to 
rear  of  bod)y  may  be  measured  by  spanning  the  body  with  the  thumb  and 
middle  fingers  from  back  to  breast  and  sliding  the  fingers  and  thumb  along 
the  keel  and  back. 

Body  Changes  Due  to  Laying 

The  laying  hen  has  a  large,  moist  vent  showing  a  wide  dilated  condition  and 
loof^eness  as  compared  with  the  hard,  round,  puckered  vent  of  a  hen  that  is  not 
laying. 

The  whole  labdlomen  as  well  as  the  vent  is  dilated  so  that  the  pelvic  arch  is 
widespread  and  the  keel  is  forced  down,  away  from  the  pelvic  arch.  The  more 
eggs  a  bird  is  going  to  lay  thei  following  week  the  greater  will  be  the  size  of  the 
abdomen-  The  actual  size  of  the  abdomen  is  influenced  by  the  length  of  the 
keel,  the  size  of  the  eggs  laid,  and  the  size  of  the  bird.  A  sagging  abdomen  is 
undiesirable. 

Heavy  production  is  shown  by  the  quality  of  the  skin  andl  the  thickness  and 
stiffness  of  the  pelvic  bones.  Fat  goes  out  from  the  skin  and  body  with  pro- 
duction so  that  the  heavy  producers  have  a  soft  velvety  skin  that  is  not  under- 
laid by  layers  of  hard  fat.  The  abdomen  in  particular  is  soft  and  pliable. 
The  sternal  processes  are  very  prominent  and  are  generally  bent  upward.  The 
thicker  and  blunter  the  pelvic  bones  and  the  greater  the  amount  of  hard  fat 
in  the  abdiomen,  the  less  the  production  or  the  longer  the  time  of  production. 


Changes  in  Secondary  Sexual  Characters 

The  comb,  wattles  and  ear  lobes  enlarge  or  contract,  depending  on  the  ovary. 
If  thie  comb,  wattles  and  ear  lobes  are  large,  full,  plump  and  smooth,  or  hard 
and  waxy,  the  bird  is  laying  heavily.  If  the  comb  is  limp  the  bird  is  only 
laying  slightly,  but  is  not  laying  at  all  when  the  comb  is  dried  down,  especially 
at  molting  time.  If  the  comb  is  warm  it  is  an  indication  that  the  bird  is  coming 
into  production. 

Loss  of  Fat  Due  to  Laying 

Color  or  pigmeniatioii  changes,  (These  should,  be  observed  by  daylight.) 
A  laying  fowl  uses  up  the  surplus  fat  in  the  body,  especially  it  removes  the  fiat 
from  the  skin.  In  yellow-skinned  breeds  this  loss  of  fat  and  pigment  can 
readily  be  seen  by  the  loss  of  the  yellow  color.  The  different  parts  of  the  body 
tend  to  become  white  according  to  the  amount  of  fat  stored  in  the  body  and  the 
amount  of  circulation  of  blood  through  those  parts-  The  changes  occur  in  the 
following  order : 
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The  vent  changes  very  quickly  with  egg  production  so  that  a  white  or  pink 
vent  on  a  yellow-skinned  bird  generally  means  that  the  bird  is  laying,  while 
a  yellow  vent  means  the  bird  is  not  laying.  It  should  be  recognized  that  all 
yellow  color  changes  are  dependent  on  the  feed,  coarseness  of  the  skin,  and 
size  of  the  bird-  A  heavy  bird  fed  on  an  abundance  of  green  feed  or  other 
material  that  will  color  the  fat  deep  yellow  will  not  bleach  out  nearly  as  quickly 
as  a  smaller  or  paler  colored!  bird.  A  heavy  bdrd  fed  on  an  abundance  of  green 
feed  or  other  material  that  will  color  the  fat  deep  yellow  will  not  bleach  out 
nearly  as  quickly  as  a  smaller  or  paler  colored  bird.  A  bird  with  lustrous 
shanks  does  not  fak^ie  as  quickly  as  la  dull  shanked  bird. 

The  eyerinffy  that  is  the  inner  edges  of  the  eyelids,  bleaches  out  a  trifle  slower 
than  the  vent.  The  earlobes  on  Leghomfl  and  Anconas  bleach  out  a  little 
slower  than  the  eyering,  so  that  a  bleached  earlobe  means  a  little  longer  or 
greater  production  than  a  bleached  vent  or  eyelid. 

The  color  goes  out  of  the  beak  beginning  at  the  base  and  gradually  disappears 
until  it  finally  leaves  the  front  part  of  the  upper  beak.  The  lower  beak 
bleaches  faster  than  the  upper  but  may  be  used  where  the  upper  is  obscured  by 
horn  or  black  color.  On  the  average  yellow-skinned  bird,  a  bleached  beak 
means  heavy  production  for  at  least  the  past  4  to  6  weeks. 


Molting 

When  a  bird  stops  laying  in  the  summer  she  usually  starts  molting.  The 
later  a  hen  lays  in  the  summer,  or  the  longer  the  period  over  which  she  lays, 
the  greater  will  be  her  production,  so  that  the  high  producer  is  the  later  layer 
and  ihence  the  later  molter.  The  length  of  time  that  a  hen  has  been  molqng 
or  has  stopped  laying  can  be  determined  by  the  molting  of  the  primary 
feathers.  It  takes  about  6  weeks  to  renew  completely  the  primary  featliers 
next  to  the  axial  feathers  and  an  additional  two  weeks  for  each  subsequent 
primary  to  be  renewed.  One  or  more  growing  feathers  of  the  same  length 
should  be  counted  as  one  feather. 


Temperament  and  Activity 

A  good  layer  is  more  active,  intelligent,  and  friendly  and  more  easily  handled 
than  a  poor  layer.  A  low  producer  is  shy  and  flighty  and  stays  on  the  edge  of 
the  flock  and  will  squawk  when  caught. 
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Report  of  the 
Department  of  Dairy  Husbandry 


William  M.  Eegan 


The  activities  of  the  department  of  Dairy  Husbandry  for  the  year 
ending  June  30,  1921,  may  be  listed  as  follows: 

1.  Experimental,  Data  have  been  gathered  on  eight  different  ex- 
perimental projects. 

2.  Extension.  The  department  of  dairy  husbandry,  cooperating 
with  the  department  of  extension,  has  given  advice  and  assistance  to 
the  dairymen  of  the  state  through  meetings,  correspondence,  and  per- 
sonal visits.  During  the  last  half  of  the  year  two  extension  specialists 
in  dairying  have  been  employed  on  full  time.  On  June  30,  1921, 
there  were  6  active  bull  associations,  8  active  cow-testing  associations, 
3  active  state  breeders'  associations  and  7  active  local  breeders'  asso- 
ciations. Feeding  demonstrations  and  extension  dairy  schools  have 
been  successfully  carried  on. 

S.  Advanced  registry.  The  amount  of  advauced  registry  work  done 
was  practically  the  same  as  last  year.  More  tests  were  conducted  last 
year  than  had  ever  been  supervised  by  the  department  before.  The 
year  just  closed  showed  a  slight  increase  in  the  amount  of  semi- 
official testing  done  and  a  slight  decrease  in  the  number  of  short-time 
tests  made. 

.4.  Creamery  inspection.  An  excellent  law  together  with  adequate 
funds  has  made  possible  an  organized  inspection  that  has  resulted  in 
protecting  the  farmers  against  unscrupulous  purchasers  of  milk  and 
has  served  to  create  a  better  feeling  between  the  buyer  and  seller  of 
milk  where  the  percentage  of  butterf at  is  used  as  the  basis  for  payment. 
Six  thousand  five  hundred  and  twenty-eight  pieces  of  glassware  were 
calibrated  by  this  department.  Two  prosecutions  were  brought  and 
successfully  terminated  in  cases  where  creamerymen  failed  to  observe 
the  law. 

Two  hundred  and  sixty-one  individual  inspections  were  made  of 
109  milk  plants.     A  total  of  2,043  samples  were  check-tested. 


SUMMARY  OF  CREAMERY  INSPECTION 

The  results  of  the  first  year  of  organized  creamery  inspection  are 
most  gratifying,  if  the  number  of  complaints  and  samples  received 
for  testing  is  an  index  to  the  efficienicy  of  the  work.     Table  1  shows  the 
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nimiber  of  samples  sent  in  by  fanners  for  butterf at  tests  during'  the 
past  3  years.  The  number  of  complaints  against  milk  plants  also 
is  noted. 

Table  1 
Butterfat  Tests  and  Compkiiits  Against  Milk  Plants 


1919 

1920 

1921 

Number  of  samples  sent  into  oflSce  by  farmers 

Number   of   complaints   received   against  tests  of   milk 
plants     - *... 

422 

87 

48 
11 

29 
5 

Table  2  shows  the  actual  number  of  milk-receiving  stations  visited 
and  the  number  of  composite  samples  cheek-tested  (July  1,  1920- 
June  30.  1921). 

Table  2 
Milk  Receiving  Stations  Visited  and  Samples  Tested 


COUNTY 

1 
1 

Number  of            Number  of 
Creameries            Inspections 

Number  of 
Samples  Tested 

Surlington 

8         :           12 

4             1                 3 

96 

Camden    

0 

F-Tiinterdon 

30 
4 
3 
1 
1 

10 
6 

54 

.      7 

7 

3 

3 

28 

15 

312 

Mercer   

60 

Middlesex    

36 

Monmouth 

24 

Ocean  

18 

Salem 

168 

Somerset    

96 

Sussex    

26                           92 
16                           37 

820 

Warren    

413 

.J 

Total    

109                         2ftl 

2043 

A  comparison  of  the  results  of  the  inspection  work  can  best  be 
noted  by  studying  table  3.  Favorable  changes  in  conditions  in  the 
creameries  of  the  respective  counties  will  be  noted  between  the  first 
and  last  inspections  of  the  year. 
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Prosecutions  were  instituted  against  two  milk  plants  that  persisted 
in  violating  the  law.  These  cases  were  prosecuted  by  the  attorney- 
general. 

Table  4 

Inspection  of  Glassware,  1920-1921 


Total  Number 
of  Pieces 

Number 
Incorrect 

Per  cent 
Incorrect 

MUk-test  botties    

Cream-test  bottles   

Pipettes   

4421 

1128 

979 

27 
5 
0 

0.61 
0.44 
0.00 

Total    

6528 

32 

0.49 

Table  4  shows  the  number  of  milk  and  cream  test  bottles  and 
pipettes  inspected  and  the  percentage  of  each  which  were  found  in- 
correct for  the  past  year. 

It  was  found  on  inspection  in  1916  that  7.6  per  cent  of  the  glass- 
ware sent  in  was  inaccurate.  During  the  second  year  of  inspection 
3.87  per  cent  was  inaccurate.  In  1918-19,  1.7  per  cent  was  inaccurate, 
and  in  1919-20,  0.502  per  cent.  The  above  table  shows  that  during 
the  past  year  but  0.49  per  cent  of  the  inspected  glassware  wias  in- 
accurate. ' 

These  results  bring  out  conclusively  that  the  glass  companies  are 
sending  only  their  best  glassware  into  the  state.  Careful  inspection 
is  insuring  the  farmers  against  any  inferior  or  inaccurate  glassware 
being  used  in  determining  the  fat  content  of  the  milk  that  they  sell. 


ADVANCED  REGISTRY 

The  following  summary  records  the  amount  of  work  done  by 
this  department  for  the  pure-bred  dairy  cattle  breeders  of  New  Jersey 
during  the  year  ending  June  30,  1921,  and  shows  a  total  of  693 
records  supervised.  During  the  preceding  year  the  number  of 
recordis  supervised  totaled  796.  This  is  a  decrease  of  103  records. 
In  the  preceding  year  there  was  an  increase  of  276  records. 

CJows  tested  semi-officially : 

Jersey  . . . ." 150 

Guernsey    248 

Ayrshire 23 

Shorthorn 5 

Holstein  135 

570 
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dumber  of  semi-official  tests 2/252 

7-day  records    232 

14-day  recoiHte 11 

30-day  records • 29 

60-day  records 6 

,        90-day  records 4 

100-day  records 1 

120-day  records 1 

Number  of  breeders  doing  semi-official  testing 40 

Number  of  breeders  doing  official  testing 46 

Total  number  of  breeders  doing  testing 95 

Number  of  supervisors  used  for  official  tests 33 

Number  of  supervisors  used  for  semi-official  tests 25 


DAIRY  HERD  AND  EQUIPMENT 

During  the  year  the  Experiment  Station  has  maintained  a  tuber- 
ilosis-free  accredited  herd  of  dairy  cattle.  The  average  production 
as  12.5  quarts  per.  day  per  cow.  This  is  a  smaller  production  than 
18  secured  during  the  previous  year  because  of  the  larger  proportion 

heifers  milking. 

The  amount  of  milk  sold  during  the  year  was  146,367  quarts  at 
L  average  price  of  13.2  cents  per  quart,  making  the  income  from  the 
le  of  milk  $19,366.08.  The  sale  of  stock,  miscellaneous  sales  amd 
rvice  fees  gave  the  department  an  income  of  $20,077.08  from 
tal  sales. 

Table  5 
Inventory  of  Dairy  Herd,  June  30,  1921 
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Total    
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19 

16 
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The  following  animals  werq  donated  to  the  Agricultural  College 
during  the  year: 

3  Dexter-Kerry  cows,  donated  by  H.  F.  Sinclair,  Rancocas  Stock  Farms, 

Jobstown,  N.  J. 
1  Pure-bred  Guernsey  cow  and  calf  donated  by  Mrs.  Paul  Moore,  Hollow 

Hill  Farm,  Convent,  N.  J. 

1  Guernsey  cow,  donated  by  L.  F.  Loree,  Bowood  Farms,  West  Orange, 

N.  J. 

2  Guernsey  bull  calves,  donated  by  L.  F.  Loree,  Bowood  Farms,  West 

Orange,  N.  J. 

NEEDS  OF  THE  DEPARTMENT 

The  needs  of  the  department  may  be  summarized  as  follows : 

1.  Dairy  Building  adequately  equipped. 

2.  Milking  barn. 

3.  Milk  house. 

4.  Work-shop  and  store-room. 


FACTORS  AFFECTING  THE  TOTAL  BUTTERFAT 

CONTENT  OF  COWS'  MILK  DURING  A  PERIOD 

OF  2  DAYS 

In  the  supervision  of  advanced  registry  tests  the  New  Jersey  Agri- 
cultural Experiment  Station  requii-es  that  its  supervisor  shall  see 
that  each  cow  is  "milked  dvf  at  the  milking  preceding  the  test 
period.  The  supervision  of  this  preliminary  milking  costs  the  breeders 
of  pure-bred  diairy  cattle  in  N'ew  Jersey  approximately  $2,500  each 
year. 

The  breed  associations  and  some  of  the  breeders  have  raised  a 
question  as  to  the  necessity  of  the  preliminary  milking  as  a  measure  in 
the  safeguarding  of  the  honesty  and  accuracy  of  the  test.  At  the 
last  meeting  of  the  Dairy  Science  Association  it  was  found  that  out 
of  11  states^  7  require  no  preliminary  milking,  2  leave  the  matter 
to  the  discretion  of  the  superintendent  of  Advanced  Eegistry  of  the 
State,  and  only  2  require  a  preliminary  milking.  It  is  their  claim 
that  thoroughness  of  milking  would  not  be  a  factor  affecting  sub- 
sequent tests  arid  consequently  the  expense  is  a  needless  one.  It 
was  for  the  purpose  of  obtaining  information  on  this  point  that  the 
f  oUowLQg  outlined  experiment  was  planned. 

Outline  of  Experiment 

The  experiment  involved  the  use  of  4  cows  in  the  college  herd,  .two 
Holsteins,  one  Jersey,  and  one  Ayrshire.  The  animals  were  selected 
as  far  as  possible  withi  regard  to  uniformity  of  stage  of  lactation 
and  gestation,  age  and  the  quanitity  of  milk  produced. 

The  feeding,  housing  and  geners^l  care  of  the  animals  did  not  differ 
from  that  of  the  college  herd. 
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Accurate  account. was  kept  of  all  feed  consumed  by  each  of  the 
animals.  The  weight,  height  at  withers  and  heart-girth  measure- 
ments were  taken  every  30  days  in  order  to  have  a  check  in  case  of 
any  diflBculties  arising  during  the  experiment.  The  cows  were 
mHked  dry  twice  daily  for  6  days.  On  the  morning  of  the  seventh 
day  only  half  of  the  milk  was  drawn  and  during  the  four  sub^ 
sequent  milkings  the  cows  were  again  milked  dry. 

Samples  were  taken  at  each  milking  and  tested  for  butterfat.  In 
this  way  it  was  possible  to  obtain  an  accurate  comparison  between 
the  average  butterfat  test  before  and  after  the  partial  milking.  This 
procedure  was  repeated  27  times  with  the  4  cows. 

It  will  be  noted  that  tables  6,  7,  8  and  9  do  not  give  the  data  for 
every  day  throughout  the  experimental  period,  but  only  for  the  milk- 
ings which  have  a  direct  bearing  on  the  results  of  the  trials  and  only 
for  those  trials  in  wihich  approximately  half  of  the  milk  was  drawn 
during  the  milking  at  which  such  a  procedure  was  planned.  At  the  be- 
ginning of  the  experiment  milking  machines  were  used,  but  it  was 
found  difficult  to  calculate  the  point  at  which  half  the  milk  had  been 
drawn.  For  this  reason  it  was  found  advisable  to  use  only  hand 
milking  and  one  man  was  placed  in  charge  of  the  animals.  In  this 
way  more  careful  attention  was  given  to  the  milking.  This  man  also 
did  all  of  the  testing,  thereby  eliminating  as  far  as  possible  any 
chances  of  error  which  might  arise  through  different  methods  of  con- 
ducting the  Babcock  test, 

Presentation  of  Data 

Tables  6,  7,  8  and  9  show  the  pounds  of  milk  produced,  the  per 
cent  of  butterfat  and  the  pounds  of  butterfat  produced  by  each  cow 
during  the  4  milkings  immediately  preceding  the  partial  milking, 
for  the  partial  milking  and  during  the  4  milkings  immediately  follow- 
ing the  partial  milking.  Tables  10  and  11  were  derived  from  tables 
6,  7,  8  and  9  and  show  more  clearly  the  result  of  the  partial  milking. 


The  Effect  on  the  Percentage  of  Fat 

The  108  milkings  following  the  27  partial  milkings  showed  an 
average  test  of  0.27  per  cent  higher  than  the  108  milkings  preceding 
the  27  partial  milkings.  It  will  be  noticed  that  during  some  of  the 
trials  there  was  a  slight  decrease  in  the  percentage  of  fat,  but  each  of 
the  4  animals  showed  an  increase  when  all  of  the  trials  were  con- 
sidered. The  figures  apparently  show  no  preference  to  breed  in  that 
one  Holstein  made  an  average  increase  of  0.425  in  the  percentage  of 
butterfat  while  the  other  made  only  0.154  per  cent  increase.  How- 
ever, the  average  for  these  two  animals  was  higher  than  for  either 
the  Jersey  or  the  Ayrshire.  The  increase  in  the  fat  percentage 
shown  by  the  Jersey  and  Avrshire  averaged  0.380  and  0.124,  re- 
spectively. 
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The  average  increase  of  0.27  per  cent  in  fat  would  not  seem  -very 
large.  However,  in  the  case  of  a  cow  producing  20,000  pounds  of 
milk  per  year  this  increase  of  0.27  per  cent  would  add  54  pounds  to 
her  yearly  butterfat  production.  During  several  of  the  trials  the  in- 
crease was  far  in  excess  of  the  average.  Table  5  shows  that  in  one 
trial  there  was  an  increase  of  over  0.6  per  cent  and  in  10  others  there 
was  an  average  increase  of  over  0.53  per  cent.  Taking  this  into 
consideration  the  data  collected  would  indicate  that  while  the  average 
for  all  trials  was  only  0.27  it  would  be  possible,  however,  to  obtain 
a  much  larger  increase  in  the  percentage  of  butterfat. 
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Fig.  1.     Graph  Showing  Fat  Tests  Before  and  After  Partial  ^Milkixg. 

Figure  1  reveals  an  interesting  feature  of  the  experiment.  It 
would  be  expected  that  the  highest  fat  percentage  would  be  reached  at 
the  milking  following  the  partial  milking.  The  graph  ghows  that  this 
is  not  always  the  case,  since  out  of  the  27  trials  there  were  12  in  which 
the  butterfat  percentage  was  higher  at  the  second  milking  than  it 
was  for  the  milking  immediately  following  the  partial  milking. 
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The  Effect  on  the  Production  of  Milk 

The  average  milk  production  for  the  108  milkings  following  the 
27  partial  milkings  was  0.766  pounds  more  than  the  108  milkings 
preceding  the  27  partial  milkings. 

The  average  production  of  the  4  cows  before  the  partial  mUking 
was  10.98  pounds.  On  the  average,  3.8  pounds  of  milk  were  left 
in  the  udder  of  each  cowi  at  the  partial  milkings.  Since  there  was 
an  increase  of  only  0.766  pounds  of  milk,  it  is  assumed  that  the  rest 
of  the  milk  wasi  either  reabsorbed  in  the  udder  or  that  milk  secretion 
was  temporarily  checked,  or  possibly  both  were  factors  affecting  the 
4  subsequent  milkings. 

Table  12  is  interesting  though  possibly  not  conclusive  in  view  of 
the  fact  that  only  4  cows  were  used. 

Table  12 

Milk  Left  in  Udder  Estimated  in  Percentage  of  Normal 

Production  Compared  vrith  the  Average  Increase  in 

the  Percentage  of  Fat 


Number  of 

Average  Milk 

Milk  Left  in 

Increase  in 

Milk  Left 

Cow 

Production 

Udder 

Per  cent  of  Fat 

in  Udder 

lbs. 

lbs. 

per  cent 

per  cent 

59 

11.31 

4.13 

0.425 

36.5 

322 

8.77 

2.97 

0.380 

33.8 

71 

14.92 

6.18 

0.154 

41.3 

416 

8.95 

3.52 

0.124 

39.3 

According  to  the  figures  shown  in  table  12  the  cows  which  had  the 
least  milk  left  in  the  udder  at  the  partial  milking  showed  the  highest 
increase  in  the  percentage  of  butterfat.  It  would  seem  from  this 
that  by  leaving  too  much  milk  in  the  udder  there  would  not  be  an 
increase  in  the  percentage  of  fat,  but  that  by  leaving  a  certain 
percentage  of  milk  in  the  udder  the  maximum  increase  would  be 
obtained. 

Summary 

It  was  found  possible  in  this  experiment  to  increase  the  percentage 
of  butterfat  in  milk  during  a  period  of  2  days  by  leaving  half  of  the 
milk  in  the  udder  during  the  milking  prior  to  the  2-day  period. 
Although  the  average  increase  in  the  percentage  of  butterfat  was  only 
0.27,  the  data  collected  would  seem  to  indicate  that  it  is  possible  to 
get  an  increase  of  over  0.5  in  the  percentage  of  butterfat. 
11 
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The  highest  fat  percentage  was  not  always  reached  at  the  milking 
following  the  partial  milking.  Out  of  the  27  trials  there  were  12 
in  which  the  highest  fat  percentage  was  reached  the  second  milking 
after  the  partial  milking. 

If  in  advanced  registry  work  a  practice  was  made  of  leaving  a  part 
of  the  milk  in  the  udder  prior  to  the  2-d'ay  test,  our  figures  would 
indicate  that  such  a  practice  could  not  be  detected  by  a  study  of  the 
cows'  milk  record,  since  there  was  an  average  increase  of  only  0.766 
pounds  of  milk  for  the  period  following  the  partial  milking. 

The  data  collected  in  this  experiment  indicate  that  a  preliminary 
milking  is  necessary  as  a  measure  in  the  safeguarding  of  the  honesty 
and  accuracy  of  advanced  registry  testing. 

Table  10 

Differences  between  Milk  and  Fat  Production  and  Percentage  of 
Butterf at  Before  and  After  Partial  Milking 

Cow  416 


Trial  No. 

Milk 

Fat 

Butterfat 

lbs. 

per  cent 

lbs. 

1 

+0.4 

+0.26 

+0.0438 

2 

-^.3 

—0.36 

—0.0471 

3 

+0.3 

--0.16 

—0.0036 

4 

+2.2 

+0.30 

+0.1362 

5 

+1.0 

—0.07 

+0.0402 

6 

—0.2 

+0.46 

+0.0282 

7 

+2.6 

+0.44 

+0.1624 

Cow  322 


1 

. . .  k . 

+0.57 

+0.0537 

2 

+0.9 

+  0.27 

+0.0753 

3 

+0.1 

+0.25 

+0.0254 

4 

+0.9 

+0.46 

+0.0790 

5 

+2.2 

+0.30 

+0.12i)6 

6 

+0.6 

+0.17 

+0.0421 

7 

+1.5 

+0.64 

+0.1336 

Cow  71 


1 

—1.7 

+0.05 

—0.0524 

2 

+1.8 

-O.08 

+0.0500 

3 

+1.1 

+0.12 

+  0.0548 

4 

+2.2 

+0.34 

+0.1264 

5 

+2.3 

+0.13 

+0.095i 

6 

+0.8 

+0.60 

+0.1182 

7 

+2.3 

—0.08 

+0.0594 

Digitized  by 


Google 


EXPERIMENT  STATION  EEPORT. 
Cow  59 


163 


1 

—0.8 

+0.17 

--0.0131 

2 

+0.1 

+0.23 

+0.0300 

3 

—0.3 

+0.64 

+0.0625 

4 

+  1.2 

+0.46 

+0.1012 

5 

+0.6 

+0.44 

+0.0760 

6 

—0.3 

+0.61 

+0.0486 

NOTE :    +   =  Increase  of  Post  Period  over  Pre.  Period. 


Table  11 

Average  Increase  in  Milk  and  Butterfat  Production  and 
Percentage  of  Fat  for  Each  Individual  During  7  Trials 


Cow  No. 

Milk 

Fat 

Butterfat 

59 

71 

322 

416 

lbs. 

0.08 
1.25 

0.88 
0.86 

per  cent 

0.425 
0.154 
0.3S0 
0.124 

lbs. 

0.0508 
0.0645 
0.0769 
0.0514 

AVERAGE 

0.77 

0.270 

0.0609 
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Report  of  the 
Department  of  Seed  Analysis 


Jessie  G.  Fiske 


The  functions  of  the  department  during  the  fiscal  year  1920-21 
proceeded  along  the  usual  lines  of  development.  Samples  of  all 
kinds  have  been  analyzed  for  purity  and  germination  aud  a  report 
of  their  value  forwarded  to  parties  interested.  Many  farmers,  as  well 
as  dealers,  are  availing  themselves  of  the  free  analytical  service  of 
the  seed  department.  This  feature  of  the  departmental  work  seems  to 
be  appreciated  alike  by  growers  and  seedsmen,  and  to  the  mind  of  the 
writer  is  perhaps  the  most  beneficial  service  the  department  can  render. 
The  keen  interest  which  the  majority  of  dealers  have  shown  in  the 
analyses  and  general  quality  of  seeds  tested  in  this  department,  is  a 
factor  which  should  not  he  overlooked  by  any  who  seek  to  promote 
this  line  of  endeavor.  Every  possible  effort  will  be  made  to  retain  and 
increase  this  evident  interest. 

The  existence  of  the  seed  law  is  gradually  being  felt  in  most 
sections  of  the  state.  A  more  complete  knowledge  of  its  significance 
and  value  has  been  noted  by  the  inspectors  and  state  seed  analyst  in 
their  visits  to  various  seed  firms.  The  feeling  is  quite  general  that 
the  department  gives  invaluable  information  to  the  retail  vendor. 
From  the  seed  laboratory  tests  he  can  determine  what  purchases  to 
make  from  wholesale  merchants  and  can  be  certain  that  their  guaran- 
tees actually  specify  quality. 


UNOFFICIAL  SAMPLES 

Under  this  heading  are  included  1,338  samples  of  seed,  sent  in  by 
farmers,  dealers  and  other  residents  of  the  state.  These  samples 
represent  the  average  quality  of  seed  offered  for  sale  in  the  open 
market.  Consequently,  they  vary  within  wide  limits.  In  general, 
it  is  believed  that  the  average  percentage  is  relatively  high,  as  table  1 
indicates. 

OFFICIAL  SAMPLES 

Samples  of  seeds  collected  by  inspectors  or  the  state  seed  analyst 
are  included  under  this  title.  During  the  past  year  the  feitilizer 
inspectors,  Messrs.  Purrington  and  Beckwith,  have  conducted  a  por- 
tion of  the  inspection  work,  with  a  view  to  lessening  the  expenditures 
entailed  in  covering  practically  the  same  sections  of  the  state  in  seed 
and  fertilizer  inspection.     In  addition,  the  state  seed  analyst  has 
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collected  a  number  of  samples  from  the  large  warehouses  of  whole- 
sale firms  where  insufficient  time  did  not  permit  the  inspectors  to  do 
so.  Inspection  has  been  more  thorough  and  searching  than  usual. 
However,  this  phase  of  the  work  cannot  be  conducted  with  too  great 
care  as  it  is  obvious  that  the  enforcement  of  the  law  is  absolutely 
dependent  upon  it.  There  is  a  considerable  amount  of  unlabelled 
stock  on  the  market.  This  is  to  he  expected  and  will  exist  until 
the  inspection  is  c6mplete  and  the  purchaser  has  become  insistent 
upon  the  test  label.  The  enforcement  of  the  law  is  an  educative  as 
well  as  a  control  problem.  Although  the  fiscal  year  terminates  June 
30,  it  seems  advisable  to  delay  the  publication  of  the  results  of  seed 
inspection  until  later  in  the  year,  as  it  will  mean  the  splitting  of 
the  season's  records  which  would  be  a  decided  disadvantage  in  many 
respects. 

Table  1 

Number  of  Unofficial  Samples  Tested,  1920-21 


SEED 


Number 


Average 
Purity 


Average 
Germination 


Grasses  and  Cereals 

Timothy    

Redtop,  fancy 

Redtop,  chaffy • 

Orchard  grass   * 

Kentucky   blue-grass    

Canada  blue-grass    

Red  fescue 

Other  fescue  species 

Miscellaneous  grasses    

Grass  mixtures 

MiUet 

Rye 

Oats    

Wheat    

Leguminous  Forage  Crops 

Alfalfa    

Alslke  clover  

Red  clover  

Crimson  clover   

White  clover  

Sweet  clover   

Mixed  clover  

Vetch     

Soybeans    

Field  peas   

Cowpeas   

Miscellaneous  Forage  Crops 

Rape   

Broom  com   


57 

11 

3 

2 

9 

5 

5 

6 

15 

11 

8 

15 

5 


63 
50 
62 
29 

7 
17 

1 
38 

8 

7 
14 


per  cent 

99.49 
85.06 
35.88 
65.81 
78.32 
81.34 
90.01 
81.86 
90.97 

97.65 
96.39 
98.72 
97.46 


98.47 
98.63 
97.68 
96.94 
96.04 
95.82 
i  97.50 
I  98.83 
j  94.85 
I 
!     95.55 


97.91 
93.46 


per  cent 

89.71 
72.40 
23.00 
37.75 
58.66 
54.80 
54.60 
45.66 
48.80 

63.12 
80.90 
95.  IX) 

88.20 


81.39 
86.71 

88.74 
88.10 
84.57 
64.53 
88.00 
69.15 
82.25 
96.42 
76.35 


79.08 
47.50 
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SEED 


Number 


Average 
Purity 


Average 
Germination 


Vcffeiahles 
Asparagus 
Beans    ... 
Beets     


Cabbage  .. 
Carrot  . . . 
( 'auliflower 
Celery    . .  .  . 

C^hevil 

Chicoiy  . . 
(^oUards    . . 


Sweet  corn  . 
Corn  salad  . 
Cucumber     . 

Vieas 

Dill    

Eggplant     . . 

Endive 

Kale    

Kohlrabi     . . 

liOek    

Lettuce   . . . . 
Muskmelon 
Onions    . . . . 
Parsley    . .  .  . 
Parsnips   .  . . 

I'eas    

Pepper  . .  .  . 
Pumpkin  . . 
Kadish    .  .  .  . 

Salsify    

Spinach  . .  . 
Squash  .  .  .  . 
Swiss  chard 


Tomato  .  .  . . 
Turnip  .  .  .  . 
Watermelon 


Floirers 
^liscellaneous  flowers 


Total 


1 

89 
43 

189 
34 

7 
3C 

1 
1 


28 

2 

23 

2 

3 

14 

5 

5 

3 

6 

21 

15 

22 

5 

1 

36 

54 

5 

27 

3 

23 

28 

G 

42 
14 
10 


17 


per  cent 


1338 


per  cent 

35.00 
82.48 
55.43  bolls 
134.60  sprouts 
86.31 
59.79 
65.75 
56.50 
59.50 
53.00 
74.25 

84.57 
46.50 
84.19 
51.75 
52.00 
57.13 
54.00 
97.30 
78.1(5 
65.66 
72.50 
77.90 
78.38 
59.40 
90.00 
86.11) 
61.07 
88.40 
91.50 
93.33 
68.50 
67.25 
56.45  bolls 
137.06  sprouts 
84.69 
82.00 
68.20 


54.64 
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PLANT  IDENTIFICATION 

There  is  a  continued  and  increasing  demand  for  the  identification 
of  weed  plants  and  weed  seeds.  Methods  of  weed  eradication  also  have 
been  forwarded,  especially  in  the  case  of  the  so-called  noxious  weeds. 

Table  2  gives  the  list  for  the  year. 

Table  2 
Identification  of  Plants 

Common  Name  Botanical  Name  Source 

Horsetail    Equisetum  arvense Mount  Holly 

Panic  grass Panicum  sp Som-erville 

Herd^s  grass   Agrostis   alha    Somerville 

Velvet  grass    Holcus  lanatus Tome  River 

Velvet  grass   Holcus  lanatus Somerville 

Bermuda  grass Cynodon  Dactylon   Lambertville 

Canada  blue  grass Poa  compressa Somervdlle 

Rye  grass    Loliwm  perenne Somerville 

Rye   grass    Loliumi  perenne EngMshtown 

Witch  grass Agropyron  repens MuUica  Hill 

Little    prickly    sedge Car  ex  sterilis    Somerville 

Muhlenberg's  sedge   Coa'cx   Muhlenhergii    Somerville 

Blackberry  lily Belamacanda  chinensis   Stockton 

Sheep  sorrel    Rumex   Acetosella    .Bayonne 

Lamb's  quarters Chenopodium  album   Bayonne 

Common  pigweed' Amaranthus  retroflexus   Bayonne 

Knawel    . .  .  .• Scleranthus  annus   Summit 

Knawel    Scleranthus  annus   Little  Falls 

Night  flowering  catchfly Silene  noctifolia Philadelphia 

Night  flowering  catchfly Silene  noctifolia Morristown 

Night  flowering  catchfly Silene  noctifolia   Bridge  ton 

Field  cress Lepidium   ca^npestre    Bridgeton 

Wild  turnip    Brassica  campestris Bridgeton 

Honesty    Lunaria  annua Newton 

Rabbit's  foot  clover Trifolium  arvense    Flemington 

Rabbit's  foot  clover Trifolium  arvense Bayonne 

White  sweet  clover   Melilotus   alba    Glenwood 

Blue  or  cow  vetch Vicia    cracca    M'adison 

Fringed  milkwort Poly  gala  pauioolia   Newfoundland 

Willow  or  hairy  herb Epilobium  hirsutum Jersey   City 

Wild  morning  glory Tpomoea  pandurata   Haddonfield 

Morning  glory    Ipomoea  barbigera   Belvidere 

Ground  moss  pink   Polemonium  sp     Paterson 

Blue  weed    Echium  vulgare    M«aplewood 

Pennyroyal    Hedeoma  pulegioides Jersey  City 

Northern  bedstraw Galium  bweale Lakehurst 

Horse  nettle Solanum  carolinense   Caldwell 

Pentstemon    Pentstemon  Digitalii   Sussex 

Ragnsveed     Ambrosia    artemisaefolia    Bayonne 

Canada   thistle    Carduus  arvensis   Woodbury 

Cynthia    Krigia  amplexicaulis   Newton 
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LEGUME  INOCULATION 

A  mimber  of  tests  of  legume  inoculants  have  been  made  by  this 
department  during  the  year  1920-21.  The  work  is  practically  a  con- 
tinuation of  that  done  by  C.  B.  Fellers,  in  1917,  and  except  for  a  few 
minor  changes,  laboratory  technique  has  been  carried  out  as  described 
by  him  in  Soil  Science  (v.  6,  no.  1,  p.  53).  Two  types  of  samples 
have  been  examined,  unofficial  samples,  those  obtained  from  fanners, 
etc.,  in  the  state,  and  official  samples,  obtained  by  a  representative  of 
this  department  from  local  dealers  selling  this  material. 

The  unofficial  samples  herein  described  have  been  purchased,  for 
the  most  part,  through  farmers,  by  the  cooperation  of  the  county 
agents.  In  this  way,  samples  have  been  secured  from  all  parts  of  the 
state  which  are  representative  of  the  material  offered  for  sale  in  the 
market.  Samples  prepared  by  the  following  companies  have  been 
tested:  Standard  Inoculant  Company,  Earp-Thomas  Company,  0. 
M.  Scott  &  Sons,  Alphano  Humus  Company,  Westrobac  Company, 
a  total  of  32  samples. 

Table  3  gives  the  results  of  these  tests. 

On  the  whole,  the  laboratory  and  greenhouse  tests  have  indicated 
that  the  samples  are  of  a  high  grade.  The  majority  of  samples  sold 
in  agar  cultures  have  been  pure,  although  this  fact  is  not  an  absolute 
criterion  of  quality.  Practically  all  of  the  cultures  have  contained 
a  relatively  high  number  of  viable  organisms  and,  without  exception, 
the  cultures  have  had  the  power  to  infect  the  crop  or  crops  for  which 
sold.  In  a  few  cases,  cultures  have  been  found  to  violate  one  or  more 
of  the  six  principles  of  the  law,  but  quite  frequently  these  samples 
hiave  been  carried  over  from  the  previous  year.  An  effort  is  being 
made  to  eliminate  this  stock  from  the  market.  The  principal  vio- 
lations have  been  to  neglect  the  placement  on  individual  containers 
of  the  date  of  preparation  and  the  date  beyond  which  the  contentls 
would  be  of  doubtful  value.  However,  conditions  have  improved  to 
a  large  extent  since  the  manufacturers'  attention  has  been  called  to 
the  existence  of  the  law. 

In  addition  to  the  regular  routine  of  analysis,  the  department  is 
carrying  on  field  experimentation  for  the  purpose  of  comparing 
greenhouse  conditions  with  those  in  the  field.  An  attempt  is  also 
being  made  to  determine  the  relation  between  the  hydrogen  con- 
centration of  the  soil,  and  the  power  of  the  organism  to  infect  the 
host.  An'  investigaitional  study  of  the  various  methods  of  inoc- 
culating  seeds  is  under  consideration. 

For  sake  of  uniformity,  and  in  order  that  a  complete  statement  may 
be  made  concerning  the  official  samples  collected  for  the  year,  it 
would  seem  advisable  to  print  the  results  at  a  later  date  in  con- 
junction with  the  official  seed  samples. 
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Division  of  Extension  in  Agriculture 
and   Home  Economics 


STAFF 


Louis  A.  Clinton,  M.Sc,  Director. 

WiLLARD  H.  Allen,  B.Sc,  Specialist,  Poul- 
try Husbandry. 

Mrs.  Frank  App,  State  Home  Demonstra- 
tion Leader, 

Herbert  R.  Cox,  M.S.A.,  Specialist,  Soil 
Fertility  and  Agronomy. 

Mrs.  Catharine  Griebel,  Specialist,  Sewing. 

Elsie  R.  Horne,  Assistant  State  Club 
Leader. 

Arthur  M.  Hulbert,  State  Leader  of  Boys' 
and  Girls'  Club  Work. 

Ethel  Jones,  M.A.,  Asst.  State  Club  Leader. 

Mark  H.  Kenney,  M.Sc,  Specialist,  Dairying. 


William  F.  Knowles,  A.B.,  Assistant  State 
Leader  of  Farm  Demonstration. 

A.  Freeman  Mason,  M.Sc.,  Specialist  in 
B*ruit  Growing. 

INGRID  C.  Nelson,  A.B.,  Assistant  Editor. 

Charles  H.  Nissley,  B.Sc,  Specialist  Vege- 
table  Growing. 

Irving  L.  Owen,  B.Sc,  State  Superintendent 
and  SJtate  Leader  of  Farm  Demonstra- 
tion. 

Florence  Powdermaker,  Ph.D.,  Specialist, 
Nutrition. 

Stanley  B.  Roberts,  Specialist,  Dairying. 

Carl  R.  Woodward,  A.m.,  Editor. 


COUNTY  EXTENSION   WORKERS 


County  Agents 


County. 

Atlantic — 'Arthur  R.  Eldred,  B.Sc. 
Bergen — W.  Raymond  Stone. 
Burlington — Frank  B.  Cross,  B.Sc. 
Camden — Samuel  F.  Foster,  B.Sc. 
Cape  May — Jambs  A.  Stackhouse,  B.Sc. 
Cumberland — M.  Robert  Trimnell,  B.Sc. 
E^ex — iRviN  T.  Francis,  A.B. 
Gloucester — Louis  A.  Cooley,  B.Sc. 
Mercer — William  S.  Barnhart,  B.Sc. 


Coutitp. 

Middleset — OrlEy  G.  Bowen,  B.Sc. 
Monmouth — Ei^wood  Douglass. 
Morris — Bertin  E.  Ely,  B.Sc. 
Ocean — Ernest  H.  Waite,  B.Sc. 
Passaic — Harold  E.  Wettyen,  B.Sc. 
Salem — John  C.  Crissey,  B.Sc. 
Somerset — Harry  C.  Haines. 
Sussex — F.  Leon  Brown,  B.Sc. 
Warren — William  A.  Houston. 


Home  Demonstration  Agents 


Bergen  County — Carolyn  F.  Wetzel. 
Essex  County — Eugenie  B.  Huckel. 
Mercer  County — Mrs.  Edith  R.  Dilts,  B.Sc 
Middlesex      Coumty — Frances      W^hitcomb, 

B.Sc 
Monmouth  County — Helen  G.  Bishop,  B.Sc. 


Morris — Marian  Butters,  B.Sc 

Passaic    County — Margaret    H.    IIartnett, 

B.Sc 
Sussex  County — Marjory  Eells,  B.Sc. 
City  of  Paterson — Mrs.  Cecelia  Brogan. 


County  Club  Agents 


County. 

Burlington — C.  A.  Thompson,  B.Sc 

Cumberland — Frank      V.      D.      Cortelyou, 

B.Sc 
Mercer — Joseph  B.  Turpin,  B.Sc. 
Middlesex — Carl  B.  Bender,  B.Sc 


'  On  part  time. 


County. 

Monmouth — James  A.  Harter,  B.Sc. 
Morris — Harold  S.  Ward,  B.Sc 
Ocean — Beatrice  Farrell,  B.Sc. 
Salem — •S.  T.  Wheat,  B.Sc. 
Warren — Howard  Mason,  B.Sc. 
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STAFF  CHANGES 

Resignations 

Date  Employee  Title 

Sept.  30,  1920.. Elton  R.  Wagner County  Agricultural  Agent,  Cumber- 
land'County. 

Oct.       9,  1920 . .  Cora  A.  Hoffman Home  Demonstration  Agent,  Morris 

County. 

Nov.    15,  1920 ..  Harold  J.  Krause County    Club    Agent,    Monmouth 

County. 

Jan.     31,  1921.. Albert  E.  AVilkinson. ..  .County  Agricultural  Agent,  Atlantic 

County. 

Jan.    31,  1921..Lydia  G.  Salvador County  Club  Agent,  Ocean  County. 

Jan.     31,  1921.  .John  W.  Bartlett. Specialist  in  Dairy  Husbandry. 

Feb.  15,  1921.  .Joseph  R.  French. .  .v. ..  .Assistant  Specialist  in  Fruit  Grow- 
ing. 

Mar.      5,  1921.  .Bessie  G.  Reece County  Club  Agent,  Ocean  County. 

Mar.    31,  1921 . .  Ernest  A.  Howard County     Club     Agent,     Cumberland 

County. 

June   30,  1921.  .Carolyn  F.  Wetzel Home  Demonstration  Agent,  Bergen 

County. 

June   30,  1921.  .Maurice  A.  Blake State  Leader, County  Agents. 

June    30,  1921.  .Berten  E.  Ely County    Agricultural    Agent,    Morris 

County. 

Appointments 

Date  Employee  Title 

Sept.     1,  1920 .. Florence   Powdennaker.  .Specialist  in  Nutrition. 
Oct.       1,  1920.. M.  Robert  Trimnell County  Agricultural  Agent,  Cumber- 
land County. 
Jan.      1,  1921.  .Marian  C.  Butters Home  Demonstration  Agent,  Morris 

County. 

Feb.       1,  1921.  .Margaret  C.  Becker Home  Demonstration  Agent  at  Large. 

Feb.      1,  1921.. Bessie  G.  Reece County  Club  Agent,  Ocean  County. 

Feb.     14,  1921 . .  Carl  B.  Bender County     Club     Agent,     Middlesex 

County. 
Mar.      3,  1921 . .  James  A.  Harter County    Club    Agent,    Monmouth 

County. 
Mar.      8,  1921 ..  Chas.  A.  Thompson County      Club      Agent,      Burlington 

County. 

April     1,  1921.  .  Willard  H.  Allen Specialist  in  Poultry  Husbandry. 

April  11,  1921.  .Arthur  R.  Eldred County  Agricultural  Agent,  Atlantic 

County. 

April  18,  1921.. Mark  H.  Keeney...| Specialist  in  Dairy  Husbandry. 

April  25,  1921.. Frank  V.  D.  Cortelyou.  .County     Club     Agent,     Cumberland 

County. 

May      3,  1921 . .  Bertrice  A.  Farrall County  Club  Agent,  Ocean  County. 

June     6,  1921.  .Geo.  E.  Lamb Assistant  County  Agent. 

Transfers 

April     1,  1921.  .Irving  L.  Owen  became  State  County  Agent  Leader  instead 
of  Specialist  in  Poultry  Husbandry. 
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REPORT  OF  THE  DIVISION 
OF  EXTENSION 


REPORT  OF  DIRECTOR 

L.  A.  Cltntox 


The  work  for  the  year  has  continued  essentially  along  the  lines  of 
previous  years.  County  agents  have  been  continued  in  18  counties 
of  the  state.  Home  demonstration  agents  have  been  employed  in 
8  counties  and  in  the  City  of  Paterson ;  county  club  agents  have  been 
employed  in  8  counties;  in  club  work  2  new  counties  were  started^ 
namely,  Middlesex  and  Burlington.  In  both  cases  the  counties  co- 
operated in  the  employment  of  the  agent.  The  policy  of  the  Exten- 
sion Service  with  reference  to  the  development  of  home  demonstration 
and  club  work  is  to  develop  this  work  only  as  fast  as  the  counties 
become  interested  and  provide  appropriation  for  cooperation  in  the 
work.  All  of  the  cooperaidve  extension  work  as  cond^ucted  in  the 
counties  is  financed  from  public  funds.  We  believe  that  this  method 
of  financing  the  work  puts  it  on  a  much  sounder  basis  than  it  would 
by  private  or  corporate  contributions  for  the  support  of  the  work. 


C<KH>€>^&ting  Agencies 

The  Extension  Service  cooperates  with  the  United  States  De- 
partment of  Agriculture  and  with  the  various  counties  of  the  state 
in  the  support  of  extlension  work.  While  the  county  funds  are  ap- 
propriated by  the  Board  of  Freeholders,  and  their  expenditure  is 
under  the  supervision  of  the  Extension  Service,  yet  we  recognize 
the  County  Board  of  Agriculture  as  being  the  organization  which 
represents  the  county  as  a  cooperating  agency.  The  efficiency  of 
extension  work  in  any  county  is  dependent  upon  a  strong  and  active 
local  cooperating  organization.  While  work  is  done  in  cooperation 
with  such  organizations  as  the  grange,  farmers'  clubs,  public  health 
service,  and  State  Department  of  Agriculture,  yet  we  hare  recognized 
in  each  county  the  County  Board  of  Agriculture,  and  our  plans  for 
work  have  been  made  in  cooperation  with  that  organization. 
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Finances  for  the  Work 

The  funds  used  in  cooperative  extension  work  are  derived  from 
appropriations  by  Congress  under  the  Federal  Smith-Lever  Act,  direct 
appropriations  by  Congress  to  the  United  States  Department  of  Agri- 
culture to  be  allotted  to  the  various  states  by  the  States  Relations 
Service,  the  state  appropriation  for  farm  demonstration  work  and 
appropriations  by  the  various  counties  in  support  of  the  demonstration 
work  within  the  county.  Extension  work  is  performed'  through  the 
services  of  county  agents,  home  demonstration  agents,  boys'  and 
girls'  club  agents  and  by  subject  matter  specialists  who  represent  the 
Agricultural  College  and  Experiment  Station,  and  the  United  States 
Department  of  Agriculture.  The  subject  matter  specialists  work  with 
the  county  agenils,  carrying  to  them  expert  assistance  in  the  develop- 
ment of  plans  for  work,  and  in  carrying  out  these  plans. 


The  Program  of  Work 

Extension  work  as  originally  conducted  dealt  largely  with  the  im- 
mediate problems  as  they  came  up  from  day  to  day,  and  from  week  to 
week  throughout  the  year.  With  the  progress  of  the  work,  however,  it 
has  been  found  that  if  permanent  and  lasting  work  is  to  be  done,  this 
work  is  to  be  based  on  the  development  of  a  program  designed  to  meet 
the  agricultural  problems  as  they  exist  in  the  various  counties.  This 
program  of  work  must  be  based  upon  the  development  of  a  permanent, 
profitable  and  satisfactory  agriculture  in  every  county.  In  working 
out  the  program,  the  subject  maitter  specialists  from  the  college  meet 
with  the  county  agents  and  with  special  subject  matter  committees, 
and  togefther  they  consider  the  needs  of  the  county,  plans  by  whicli 
the  work  may  be  conducted,  cooperators  and  demonstrators  selected, 
and  when  the  plans  have  finally  been  arranged,  they  are  the  results 
of  the  cooperative  effort  of  the  specialists  from  the  college  and  in- 
terested subject  matter  representatives  from  the  counties  and  the 
counity  demonstration  agents.  This  method  of  working  out  the  pro- 
gram of  work  for  every  county  has  resulted  in  local  interest  and 
responsibility  for  the  work  not  heretofore  attained.  Naturally,  this 
plan  has  been  carried  out  in  some  counties  with  greater  success  than 
in  others,  but  we  believe  it  is  the  right  plan,  and  efforts  will  be  made 
to  bring  about  this  method  of  procedure  in  every  county. 


Relations  Within  the  College  and  Experiment  Station 

The  subject  matter  specialists  are  considered  as  a  part  of  the 
department  with  which  they  are  associated,  administratively  responsible 
to  the  Extension  Director,  but  responsible  t/)  the  subject,  matter 
department  for  the  instruction  which  is  given.  In  all  cases  the 
specialists  have  office  with  i;he  subject  m'atter  departments,  take  part 
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in  the  department  conferences,  and  are  considered  as  being  repre- 
sentatives of  the  department  in  their  extension  work.  Through  the 
active  support  which  h^as  been  given  by  the  heads  and  assistants  in 
the  various  departments,  extension  work  has  been  greatly  strengthened. 

County  Agent  Work 

On  April  1,  Irving  L.  Owen  became  state  superintendent  of  farm 
demonstration  and  state  leader  of  county  agent  work  succeeding 
Professor  M.  A.  Blake,  who  has  returned  to  his  position  as  head  of 
the  horticultural  department  of  the  College  and  Experiment  Station. 
Mr.  Owen  was  formerly  county  agent  of  Middlesex  County,  and  for 
the  past  year  has  served  as  extension  specialist  in  poultry  husbandry, 
and  brings  to  the  position  of  County  Agent  Leader  an  intimate  knowl- 
edge of  the  State  of  New  Jersey  ^s  well  as  a  personal  knowledge  of 
the  problems  connected  with  county  agent  work.  Eighteen  of  the  19 
agricultural  counties  of  the  state  are  cooperating  in  the  employment 
of  county  agents.  During  the  year  relatively  few  changes  were  made 
in  the  county '  agent  staff.  It  is  hoped  that  men  engaged  in  county 
agent  work  may  see  possibilities  in  that  work  for  a  career,  and  that 
the  turn-over  miay  be  much  smaller  in  years  to  conie  than  it  has 
been  in  recent  years.  As  the  counties  come  to  appreciate  more  and 
more  the  service  rendered  by  county  agents,  there  will  be  less  dis- 
position on  the  part  of  the  counties  to  part  with  an  agent,  or  to  let 
him  go  somewhere  else  for  a  higher  salary,  but  salaries  will  be  adjusted, 
and  the  work  will  be  so  planned  that  the  county  agents  will  look 
upon  their  work  as  a  permanent  worthwhile  occupation.  The  demon- 
stration idea  has  been  emphasized,  and  the  major  work  of  the  agents 
is  the  giving  of  instruction  through  practical  demonstrations  of  better 
methods  of  agriculture.  In  th^  conduct  of  these  demonstrations,  the 
farmers  themselves  take  a  large  part  of  the  responsibility,  and  only 
through  this  cooperation  of  farmers  could  success  be  secured. 

Junior  Demonstration  or  Boys'  and  Girls'  Club  Work 

The  work  with  the  boys  and  girls  has  made  a  steady  progress,  and 
is  considered  one  of  the  most  fundamental  lines  of  extension  work. 
Upon  the  success  of  this  work  does  the  farm  demonstration  work  and 
home  demonstration  work  of  the  future  largely  depend.  During  the 
year  most  marked  progress  has  been  made  in  the  developement  of 
definite  programs  of  work  for  the  boys  and  girls.  This  work  is 
developed  along  lines  parallel  to  the  farm  demonstration  work,  the 
idea  being  that  the  work  of  the  juniors  should  be  in  the  demonstra- 
tion of  those  practices  which  are  considered  good  agriculture  for  the 
county.  In  this  way  the  two  lines  of  work  strengthen  each  other.  It 
seems  necessary  only  to  present  the  idea  of  w'hat  club  work  really 
means  to  a  local  community  in  order  to  secure  the  interest  of  that 
community.     Men  and  women  are  interested  in  the  boys  and  girls. 
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and  local  adult  leadership  can  always  be  found  where  th-e  plans  and 
purposes  underlying  club  work  have  been  properly  presented.  During 
the  year  an  organization  has  been  developed  under  which  we  hope 
to  enroll  those  young  men  and  women  who  have  graduated  from  club 
work.  Active  club  work  is  limited  to  tliose  under  18  years.  After 
this  age  has  been  reached,  the  club  members  have  passed  out  from 
club  work,  and  have  not  always  been  enlisted  in  the  active  program 
for  extension  work  in  the  county.  The  purpose  is  to  enlist  the 
interest  of  these  young  people,  and  have  them  become  not  only 
local  leaders  for  boys'  and  girls'  clubs,  but  active  in  the  promotion  of 
cooperative  extension  work  in  all  lines  in  their  communities.  The 
state- wide  organization  will  enlist  and  enroll  these  young  people 
and  provide  them  with  a  program  of  work. 

Home  Demonstration  Work 

In  the  development  of  home  demonstration  work  we  are  handi- 
capped a  bit  by  having  no  home  economics  departments  in  the 
college,  but  fortunately  New  Jersey  is  so  close  to  home  eco- 
nomics institutions  that  it  is  able  to  make  use  of  those  institutions 
as  sources  of  subject  matter  material.  A  specialist  in  clothing  and 
a  specialist  in  nutrition  have  given  most  valuable  aid  to  the  home 
demonstration  work  during  the  year.  In  the  organization  of 
women's  work  committees  in  the  counties,  the  work  under  this 
project  has  made  marked  progress.  Women's  work  committees 
have  not  only  given  active  support  to  the  work  of  the  home  demon- 
stration agent,  but  have  through  their  membership  actually  assumed 
responsibility  for  the  work  in  the  county,  supplementing  the  work  of 
the  agent,  and  thus  making  it  possible  to  rea<jh  a  larger  numoer  of 
homes.  Some  counties  of  the  state  are  largely  urban,  and  in  these 
counties  there  has  been  more  or  less  call  for  the  service  of  the  home 
demonstration  agents  in  connection  with  urban  work.  In  every 
county,  however,  it  has  been  realized  that  cooperative  extension  work 
is  primarily  for  rural  people.  It  as  been  possible  to  so  organize  the 
work  that  urban  and  rural  women  have  worked  together,  both  helping 
in  the  development  of  the  program,  both  taking  a  part  in  the  actual 
conduct  of  demonstrations,  and  in  the  spread  of  influence. '  In  no 
county  where  the  work  has  been  undertaken  has  request  for  local 
financial  support  for  home  demonstration  work  been  refused. 

Extension  Work  in  Fruit  Growing 

While  fruit  demonstration  work  covers  a  wide  range,  it  is  possible 
that  the  work  with  paradichlorobenzene  has  been  one  of  the  outstand- 
ing features  during  the  past  year.  In  the  control  of  peach  borers, 
the  old  method  of  digging  out  the  borer  has  been  laborious  and  ex- 
pensive. By  the  paradichlorobenzene  treatment  it  has  been  found  that 
almost  perfect  control  may  be  secured.     The  demonstrations  which 
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have  been  held  have  carried  to  the  fruit  growers  of  the  state  detailed 
methods  in  the  performance  of  this  work.  The  field  meetings  which 
are  held  in  the  demonstration  orchards  have  proved  popular  and 
instructive.  The  orchard  demonstration  work  has  been  so  outstanding 
in  its  results  that  the  field  meeting  has  been  the  means  of  convincing 
those  present  of  the  practical  possibilities  in  the  care  of  orchards, 
and  the  actual  financial  gain  which  may  be  secured  through  the  care 
of  these  orchards.  Owing  to  the  serious  damage  done  by  the  frost 
to  the  fruit  crop  of  1931,  it  is  possible  to  stage  certain  demonstrations 
in  orchard  pruning  and  management  preparatory  to  the  expected 
crop  of  1922.  The  equipment  in  the  horticultural  demonstration  work 
has  consisted  of  several  power  sprayers  and  an  automobile  truck  for 
caxTjing  the  equipment.  The  fruit  growers  of  the  state  are  well 
organized  in  the  State  Horticultural  Society,  and  this  society  has 
given  valuable  cooperation  in  the  demonstration  work. 

Extension  Work  in  Veg^etable  Gardening 

The  equipment  for  the  vegetable  gardening  demonstration  work 
has  been  added  to  duriQg  the  year  by  the  purchase  of  an  auto-truck 
in  which  spraying  outfit  for  use  in  the  demonstration  work  can  be 
carried  to  various  parts  of  the  state.  This  was  found  necessar}^ 
if  demonstrations  in  insect  control  were  to  be  conducted.  The  im- 
portance of  the  vegetable  interests  of  New  Jersey  has  made  demon- 
stration work  in  this  particular  subject  matter  of  very  vital  importance. 
Active  cooperation  has  been  furnished  by  interested  vegetable  growers, 
and  through  the  use  of  the  additional  equipment  for  the  work,  most 
satisfactory  progress  has  been  made  in  this  project. 

Extcoision  Work  in  Farm  Crops  and  Soil  Fertility 

Success  in  all  branches  of  agriculture  is  dependent  upon  the  main- 
tenance of  soil  fertility.  This  makes  the  work  under  this  project 
most  fundamental,  and  very  closely  related  to  the  work  of  all  other 
projects.  With  the  high  price  of  commercial  fertilizer  and  with 
the  impossiblility  of  purchasing  stable  manure  in  sufficient  quantities, 
the  matter  of  cover  crops  has  assumed  vastly  greater  importance. 
County  agents  and  local  committees  have  been  given  assistance  in 
planning  cover  crop  demonstrations  in  order  to  meet  the  principal 
needs  of  each  county.  While  results  from  this  work  are  not  so  ap- 
parent at  the  end  of  the  season,  yet  through  a  series  of  years,  it  is 
believed  that  no  phase  of  the  demonstration  work  exceeds  in  im- 
portance that  in  connection  with  soil  fertility. 

Extension  Work  in  Dairy  Husbandry 

The  dairy  business  diifers  from  most  other  lines  of  farm  work  in 
the  fact  that  it  is  a  permanent  all  the  year  round  proposition.     The 
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cows  nrnst  be  cared  for  the  entire  year,  and  not  only  each  day,  hut 
twice  each  day  the  cows  must  be  milked.  The  close  proximity  of 
New  Jersey  dairy  sections  to  centers  of  population  makes  the  pro- 
ductionj  of  market  milk  the  leading  dairy  industry.  Through,  the 
support  given  to  cow-testing  associations,  through  special  dairy  schools, 
through  the  organization  of  bull  associations,  efforts  have  been  made 
to  improve  dairj'-  conditions.  The  great  need  in  the  dairy  industry 
is  better  cows.  The  only  practical  way  of  securing  better  cow's  is  to 
raise  them,  and  this  means  that  special  attention  must  be  given 
to  the  matter  of  pure-bred  sires.  Two  specialists  are  devoting  their 
entire  time  to  the  work  in  dairy  extension.  The  members  of  the 
College  and  Experiment  Station  staff  in  dairying  have  been  most 
active  in  their  support  of  extension  work. 


Extension  Work  in  Poultry  Husbandry 

During  the  year  the  poultry  specialist  became  state  leader  of  county 
agent  work;  his  successor  before  coming  here  had  been  successfully 
engaged  in  poultry  work  in  Connecticut.  The  poultrymen  of  New 
Jersey  are  probably  more  completely  organized  than  the  men  of  any 
agricultural  group.  Through  the  active  support  of  the  Poultry  As- 
sociation and  through  the  help  given  by  the  members  of  the  staff  of 
the  poultry  department,  the  work  in  poultry  extension  has  made 
steady  progress.  The  culling  of  poultry  improves  the  conditions  of 
housing  and  feeding.  Methods  of  control  of  poultry  diseases  have 
been  leading  features  of  the  work.  The  rapid  increase  in  importance 
of  the  poultry  industry  of  the  state  as  shown  by  the  last  federal  census 
shows  the  wonderful  adaptation  of  the  state  to  the  poultry  business. 
Several  specialists  might  be  used  to  good  advanage  to  do  the  work 
under  this  project. 

Extension  Work  in  Clothing 

Probably  no  phase  of  home  economics  extension  work  has  been 
more  popular  during  the  year  than  that  in  clothing  and  millinery. 
The  opportunity  which  has  been  given  to  farm  women  to  learn  some- 
thing of  the  principles  of  correct  dress,  and  the  adaptation  of  dress 
to  the  form  has  been  eagerly  taken  advantage  of.  Women  meet 
in  groups,  and  leaders  have  been  trained  who  have  gone  out  and  met 
and  trained  other  groups.  In  this  way  the  work  of  the  si)ecialist 
has  been  multiplied,  and  farm  women  have  been  interested  in  seeing 
that  other  farm  women  received  the  benefits  from  this  work.  A 
national  conference  of  clothing  workers  was  held  at  Ames,  Iowa, 
during  the  year,  and  this  conference  resulted  in  special  value  to  the 
work  in  New  Jersey.  The  home  demonstration  agents  and  their  sup- 
porting committees  on  women's  work  have  given  most  active  and 
^-laluable  support  to  the  work  under  this  project. 
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Extension  Work  in  Nutrition 

We  were  fortunate  in  securing  as  leader  for  the  work  under  this 
project  a  woman  trained  at  Johns  Hopkins  University.  While  the 
work  under  most  of  the  other  projects  largely  deals  with  economic 
problems,  the  work  in  nutrition  deals  not  only  with  economic  prob- 
lems, but  deals  vitally  with  health  problems.  As  a  result  of  surveys 
made  in  the  schools,  it  has  been  found  that  large  numbers  of  children 
are  suffering  from  mal-nutrition.  This  is  true  where  there  is  an 
abundance  of  food  in  the  homes,  and  sufficient  means  to  procure  any 
food  required.  The  trouble  is  due  to  lack  of  information  as  to  the 
proper  combination  of  foods  for  the  proper  nourishment  of  children. 
The  leader  of  this  project  meets  with  groups  of  mothers,  and  discusses 
with  them  the  matter  of  child  feeding.  Individual  cases  are  con- 
sidered, and  as  a  result  children  who  were  formerly  underweight  have 
been  brought  up  to  standard  size.  Emphasis  has  been  placed  on  the 
importance  of  milk  as  a  food  both  for  children  and  adults.  It  has 
been  found  that  not  only  children  in  the  cities  sometimes  suffer  from 
lack  of  milk,  but  that  children  in  the  most  important  dairy  sections 
of  the  state  may  also  be  suffering  from  lack  of  milk  as  a  food.  Ad- 
dresses have  been  made,  and  demonstrations  have  been  conducted  at 
schools,  at  women^s  clubs,  and  the  cooperation  of  teachers  and  parents 
has  been  secured  for  the  furtherance  of  the  work  under  this  project. 


Needs  in  Extension  Work 

For  the  proper  development  of  extension  work  in  order  that  it  may 
meet  more  adequately  the  needs  of  the  state,  we  should  have  funds 
suflBcient  for  the  employment  of  a  specialist  in  rural  engineering,  a 
specialist  in  animal  husbandry,  and  in  the  home  economics  side  of 
the  work,  a  specialist  in  home  management.  These  specialists  can- 
not be  employed!  until  we  receive  increase  in  funds  or  reduce  our  con- 
tribution towards  the  salaries  of  the  county  agents.  In  order  to  care  for 
the  natural  growth  of  the  work  in  the  counties,  we  may  expect  within 
the  next  year  call  for  cooperation  in  farm  demonstration  work  in  at 
least  one  more  county,  and  cooperation  in  the  support  of  home  demon- 
stration work  in  at  least  two  counties,  and  in  junior  demonstration 
or  boys^  and  girls'  club  work  in  two  counties.  To  care  for  the  work 
now  under  way,  and  provide  funds  for  growth  along  these  lines  above 
mentioned  would  require  an  increase  in  our  appropriation  of  not 
less  than  $10,000. 

I  wish  to  express  my  appreciation  of  the  cordial  support  given  to 
extension  work  by  the  Director  of  the  Experiment  Station,  and  mem- 
bers of  the  Experiment  Station  staff,  by  members  of  the  college  teach- 
ing force,  and  by  various  cooperating  agencies  at  the  college  and 
within  the  state. 
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REPORT  OF  THE  STATE  LEADER  OF  COUNTY  AGENTS 

Ieving  L.  Owen 
Changes  in  County  Agent  Sta£F 

During  the  period  of  this  report  there  have  been  two  resignations 
and  two  appointments  in  the  county  a^ent  staff.  The  first  occurred  in 
Cumberland  County,  September  30,  when  Elton  E.  Wagner  resigned 
and  was  succeeded  on  that  date  by  M.  Eobert  Trimnell.  The  second 
occurred  in  Atlantic  County  on  January  30,  1921,  when  Albert  E. 
Wilkinson  resigned.  He  was  succeeded  by  Arthur  E.  Eldred  on  April 
11. 

The  plan  inaugurated  July  1,  1920,  to  employ  two  assistant  county 
agents-at-large  for  the  purpose  of  giving  them  training  has  proved 
to  be  a  good  one.  During  the  year  vacancies  have  been  filled  with 
men  of  at  least  one  year's  experience  and  training. 

County  Agent  Conferences 

Four  regular  and  three  special  county  agent  conferences  have  been 
held  during  the  season. 

August  Conference 

Instead  of  conducting  an  extension  tpur  for  the  purpose  of  making 
field  studies  at  demonstrations,  it  was  decided  to  hold  a  regular 
conference  of  county  agents  at  the  Experiment  Station  from  August 
9  to  11.  The  conference  was  unique  in  that  the  program  was  devoted 
almost  entirely  to  subject  matter  training.  Heads  of  departments 
and  their  a^istants  gave  a  period  of  intensive  instruction  which  con- 
sisted of  not  only  lectures,  but  visits  to  experimental  plots  where  in 
most  cases  the  agents  had  an  opportunity  of  taking  part  in  the  work. 

At  this  conference  also  each  county  agent  was  loaned  a  book  entitled 
"The  County  Agent  Guide/'  which  had  been  compiled  in  the  state 
leader's  office.  It  is  designed  to  furnish  the  county  farm  demon- 
stration agents  with  condensed  information  as  to  the  laws  and  regu- 
lations governing  extension  work;  special  facts  and  data  relative  to 
agricultural  practices ;  progress  of  research  at  the  Experiment  Station 
and  suggestions  as  to  conducting  various  activities  in  connection  with 
demonstration  work.  This  Guide  Book  has  been  of  great  value  to 
all  the  county  agents.  From  time  to  time  supplementary  informations 
is  mailed  to  each  county  agent  who  places  that  information  in  the 
proper  section. 
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October  Conference 

The  annual  fall  conference  was  held  at  New  Branswick,  October 
21  to  23.  Practically  all  the  time  of  this  conference  was  devoted 
to  reports  on  the  results  of  demonstration  work  for  the  season. 


January  Conference 

The  January  conference  was  held  at  the  College,  January  26-28. 
At  this  conference  the  annual  reports  of  the  county  agents  were  dis- 
cussed. It  was  also  announced  thai  for  the  year  1921  quarterly  re- 
ports would  be  expected  from  each  county  agent  instead  of  monthly 
reports  as  heretofore.  Some  changes  were  also  recommended  in  the 
weekly  report  blank  so  that  information  might  be  tabulated  more 
carefully  and  consistently. 

The  state  leader  also  presented  a  summary  of  special  activities 
of  all  the  county  agents  from  December  1,  1918,  to  November  30,  1919. 


March  Conference 

The  regular  March  conference  was  held  at  New  Brunswick  on  the 
seventeenth  and  eighteenth.  At  this  conference  a  great  deal  of  at- 
tention was  given  to  the  subject  of  county  programs  of  work  and  their 
relation  to  quarterly  reports.  Agents  were  urged  to  follow  their 
aims  for  the  year  when  making  out  their  quarterly  reports  so  that  not 
only  could  the  state  leader's  office  make  out  a  better  summary,  but  also 
in  order  that  the  county  agents  themselves  might  be  able  to  furnish 
more  definite  facts  at  any  time  on  the  status  of  demonstration  work. 

Plans  for  the  1921  program  of  work  in  each  county  were  presented 
and  approved  by  the  state  leader. 


April  Conference 

A  special  conference  of  county  agents  from  seven  southern  counties 
was  called  at  Glassboro  on  April  13.  The  purpose  of  this  conference 
was  to  discuss  the  results  of  injury  to  the  fruit  crop  because  of  the 
freeze  of  March  28  and  29. 

The  horticultural  department  staff  was  present  and  gave  specific 
suggestions  and  recommendations  as  to  pruning,  spraying  and  cultural 
practices  which  the  agents  might  recommend. 
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May  Conference 

A  special  conference  of  county  agents  and  oflBce  clerks  from  the  eight 
southern  counties  was  held  in  the  county  agents^  oflBce  in  Woodbury 
on  May  11.  Some  of  the  topics  discussed  were  the  "Opportunities 
of  the  Office  Clerk/^  "Follow  the  Program  of  Work  when  makin-g 
Eeports,"  "The  Wilson-Fuller  Filing  System/'  "Points  to  keep  in 
mind  when  sending  Monthly  Financial  Statements  to  the  Director 
for  Approval.'*'' 

June  Conference 

A  special  conference  of  all  the  county  agents  was  called  at  the 
College  on  June  17.  At  this  time  questions  pertaining  to  the  second 
quarterly  report  were  discussed  and  arrangements  were  made  for  the 
annual  fall  conference. 


Statistical  Summary  of  County  Agent  Activities 
July  1,  1920,  to  June  30,  1921 

Table  1 
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A  Summary  of  Demonstrations 

The  type  and  character  of  demonstration  work  performed  by  the 
various  county  agents  has  been  more  carefully  planned  and  classified 
for  the  year  1921  than  in  any  previous  year.  Arrangements  have  also 
been  made  to  check  up  the  programs  of  work  under  project  headings 
so  that  at  any  time  the  state  leader  may  be  able  to  furnish  anyone 
specific  information  on  the  status  of  the  aims  in  demonstration  work 
in  all  the  projects  in  any  county.  The  activities  for  this  season  are 
nearly  double  the  number  for  1920.  The  following  table  indicates 
the  type  of  work  which  is  being  conducted  over  the  entire  state : 


Table  2 

Demonstrations  Practicums 

ANIMAL  INDUSTRY— 

Dairy 38  8 

Poultry   141  135 

Swine    6 

SheQp 1  4 

FARM  CROPS— 

Cereals  and  other  crops 101  19 

FORAGE  CROPS— 

Alfalfa  and  Soybeans   84  7 

ROOT  AND  TUBER  CROPS— 

Sweet  potatoes 98  13 

Potatoes   143  6 

Mangel  beets 3  6 

TRUCK  CROPS— 

Vegetables 94  1 

HORTICULTURE— 

Fruit  Growing    324  109 

SOILS— 

Cover  crops  and  lime,  etc 75 

RURAL  ECONOMICS— 

Farm  Accounts 9 

Totals    867  302 


The  totals  show  867  demonstrations  ajid  303  practicums,  making 
a  total  of  1169. 

This  is  an  increase  over  1920  of  410  actual  demonstrations  and  60 
practicums,  making  a  combined  total  increase  of  470  demonstrations. 
The  list  of  demonstrations  and  practicums  for  the  two  years  are  com- 
pared below : 

Year  Demonstrations  Practicums     Totals 

1921     867  302  1169 

1920    457  242  699 

410  60  470 
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Work  of  the  Central  Office 

The.  state  superintendent  of  farm  demonstration  and  the  assistant 
state  superintendent  of  farm  demonstration  have  spent  considerable 
time  in  devising  better  weekly,  quarterly  and  annual  reports,  and.  feel 
that  the  improvement  made  in  this  activity  has  been  one  of  the  out- 
standing features  of  their  work.  It  is  significant  to  note  that  the 
reports  have  greatly  improved  during  the  past  year  as  a  result  of 
this  effort. 

The  matter  of  uniform  office  and  filing  systems  has  also  received 
particular  attention  and  at  the  end  of  the  period  which  this  report 
covers,  10  farm  demonstration  offices  have  installed  the  Wilson-Puller 
filing  system.  It  is  hoped  that  this  system  will  be  installed  in  the 
other  8  counties  wiithin  a  few  months.. 

The  central  office  has  also  endeavored  to  get  every  county  agent  to 
"plan  his  work  and  work  his  plan^^  ds  regards  his  demonstration  work. 
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REPORT  OF  THE  STATE  LEADER  OF  HOME  ECONOMICS 

Helen  M.  App 

To  those  initerested  in  the  development  of  home  demonstration 
work  in  New  Jersey,  the  recent  formation  of  a  state  home  bureau 
brings  strong  satisfaction,  as  it  clearly  shows  that  at  last  we  are  work- 
ing with  the  women  and  not  for  them.  A  brief  review  of  the  events 
which  have  led  up  to  the  formation  of  this  organization  is  perhaps 
advisable.  The  local  women  were  of  the  opinion  that  home  demon- 
stration work  had  so  developed  that  it  would  be  impossible  to  get  the 
best  results  without  the  support  of  an  active  organization.  Farm 
demonstration  work  and  home  demonstration  work  are  so  closely 
connected  that  at  the  October  meeting  when  the  subject  was  dis- 
cussed the  best  plan  seemed  to  be  to  have  the  men  and  women  in  one 
organization  on  an  equal  basis. 

The  membership  campaign  of  the  fall  and  winter  proved  this  im- 
practical because  of  the  high  dues.  This  is  emphasized  by  the  fact  that 
there  are  364  women  members  in  the  Federation,  while  Passaic  and 
Bergen  Counties  have  a  membership  of  476  women  in  their  county 
board  of  agriculture.  Two  meetings  were  held  during  the  spring 
for  discussing  this  matter  and  the  decision  was  reached  to  form  a  home 
bureau  with  $1.00  memhership  fee  which  will  be  closely  connected 
with  the  State  Federation. 

This  organization  will  not  in  any  way  affect  the  relations  of  the 
Extension  Department  with  the  counties  that  are  not  members.  The 
counties  in  the  organization  will  be  the  ones  that  through  their  mem- 
bers can  best  determine  how  the  work  is  functioning^  can  offer  the  best 
suggestions  and  can  more  easily  determine  what  should  be  done  in 
their  counties.  The  work  will  be  more  rapidly  developed  under  this 
plan  because  of  the  dual  responsibility  for  the  program.  The  projects 
that  are  now  being  developed  will  be  discussed  separately. 

Organization  Project 

The  development  of  the  organization  plans  have  been  similar  in 
all  sections.  New  communities  have  been  organized  in  every  county. 
Local  committees  are  formed  which  take  the  responsibility  of  the  work 
in  the  county  from  the  home  demonstration  agent.  These  eoinmuni- 
ties  in  turn  unite  into  districts  for  representation  or  send  directly  to 
the  central  committee  a  representative  who  will  aid  in  fonning  the 
county  program  and  take  back  to  her  communities  the  ideas  and  sug- 
gestions which  she  has  received  and  which  are  of  use  to  her  women. 

The  training  of  local  leaders  has  been  one  of  the  biggest  accomplish- 
ments in  this  project  during  the  past  year.     Before  that  time  the  home 
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demonstration  agent  had  assumed  the  responsibility  of  meeting  the 
groups  of  women  and  giving  them  the  help  which  they  desired.  The 
requests  were  so  niunerous  that  it  was  impossible  for  her  to  meet  them 
all.  After  talking  the  matter  over  with  the  women's  committee  it  was 
decided!  to  select  those  women  who  were  especially  capable  of  handling 
the  subject,  give  them  special  training  and  ask  them  to  assist  the  home 
demonstration  agent  in  meeting  groups  of  women.  This  has  been 
done  in  all  organized  counties  and  in  3  unorganized  counties  with  the 
assistance  of  the  specialist.  Each  county  committee  has  assumed 
the  responsibility  of  spreading  the  work  in  an  unusually  satisfactory 
way. 

Sussex  County  began  home  demonstration  work  in  July,  1920. 
Miss  Marjory  A.  Eells  was  appointed  home  demonstration  agent. 

In  October  Miss  Cora  Hoffman  resigned  as  home  demonstration 
agent  for  Morris  County  and  on  January  1  Miss  Marion  Butters 
began  \viork  there. 

Miss  Margaret  Becker  was  appointed  as  home  demonstration  agent- 
at-large  on  February  1.  She  spent  the  greater  part  of  her  time  in 
Bergen  County,  preparatory  to  taking  over  the  work  in  that  county 
when  the  agent.  Miss  Wetzel,  should  resign  on  June  30. 

In  Atlantic  County  interest  was  aroused  by  the  executive  committee 
of  the  county  board.  An  agent  has  been  requested  by  the  county,  but 
no  one  as  yet  has  been  appointed. 


Qothing  Project 

This  work  has  been  most  popular.  The  specialist  has  worked  out 
the  fundamentals  of  clothing  for  the  women  in  such  a  way  that  the 
help  which  they  receive  from  the  agents  is  something  which  will  be  of 
value  to  them  in  all  their  sewing.  The  same  is  true  of  the  millinery. 
We  are  making  hats  and  dresses,  but  at  the  same  time  are  giving  the 
help  which  will  enable  them  to  make  all  their  clothing  with  greater 
care  and  better  results.  We  consider  the  saving  of  time  and  nervous 
energy  of  so  much  value  that  the  permanent  patterns  and  dress  forms 
have  been  given  for  this  reason.  In  Bergen,  Middlesex  and  Mercer 
Counties  lonal  leaders  have  assumed  responsibility  so  well  that  they 
have  held  groups  by  themselves.  In  millinery  the  Bergen  County 
leaders  conducted  all  the  groups  in  technique  with  such  success  that 
the  same  plans  will  be  followed  out  the  coming  year.  The  table  shows 
the  accomplishment  of  the  home  demonstration  agents  in  the  clothing 
project  of  its  different  phases.  There  is  no  accurate  way  in  which  we 
could  shiow  the  passing  on  of  this  work  by  one  woman  to  another.  We 
are  confident,  however  (judging  from  the  results  that  are  kno^^Ti),  that 
there  are  more  wtomen  using  the  pattern  or  dress  forms  because  of  this 
passed-on  information  than  thte  total  number  that  the  agents  have 
directly  reached. 
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Fig.  1.     A  Group  of  Passaic  County  Women  at  Lakeview  Heights  are 
Learning  to  Make  Dress  Forms  Under  the  Instruc- 
tion OF  Their  Home  Demonstration  Agent, 
Miss  Margaret  Hartnett. 
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Through  the  assistance  of  leaders  the  specialist  was  able  to  carry 
on  a  large  amount  of  work  in  the  unorganized  counties.  A  detailed 
report  of  the  clothing  work  is  given  in  the  report  of  the  specialist, 
Mrs.   Catherine  H.  Griebel. 

Clothingr  Statistics 


NAME  OF  COUNTY 


Perma- 
nent 
Pattern 
No.  1 


Dress  Forms 


Millinery 


Bergen   

Essex    

Mercer   

Middlesex    

Monmouth 

Morris    

Passaic    

Sussex    

Oity  of  Paterson  .... 
Unorganized    counties 


Totals 


No. 

302 
95 
78 
155 
108 
114 
278 
172 
127 
118 


1547 


No. 

153 

25 

108 

48 
58 

5 
64 
15 

5 
27 


Saving 

$1,945.05 

290.99 

1,280.26 

643.97 

726.50 

70.05 
792.12 
202.82 

72  08 
337.50 


No. 

375 

98 
152 
121 
121 


137 

8 
139 

7 


508     I  $6,361.34 


Saving 

$2,182.21 
617.42 
939.66 
575.10 

782.78 


828.43 
46.72 

715.10 
48.05 


1158     I  $6,735.47 


Nutrition 

The  nutrition  project  was  started  in  September,  1920,  when  Dr. 
Florence  Powdermaker  was  appointed  as  specialist  in  nutrition.  The 
war  time  need  of  food  preparation  has  been  forgotten.  The  informa- 
tion which  the  women  desire  on  this  subject  is  how  to  feed  their 
families  more  easily  and  intelligently  at  a  minimum  of  expense,  but 
with  a  maximum  of  health  and  efficiency.  Series  of  meetings  which 
the  specialist  conducted  with  groups  of  women  in  Mercer  and  Essex 
County  especially  and  those  of  the  home  demonstration  agent  in  Morris 
County,  are  illustrations  of  the  keen  interest  on  the  part  of  the  women 
in  these  subjects.  There  will  never  be  any  way  in  which  we  can 
measure  in  money  values  the  benefits  of  this-  work.  Food  habits  are 
such  personal  matters  that  the  women  are  reluctant  to  tell  if  they 
have  made  any  changes  because  of  the  help  which  they  received. 

The  school  lunch  work  in  connection  with  the  weighing  and  measur- 
ing of  the  children  by  a  public  health  nurse  or  other  organization  rep- 
resentative can  show  results  along  this  line.  Children  that  are  10  per 
cent  underweight,  with  no  serious  physical  defects  have  been  brought 
up  to  standard  by  changing  their  food  habits. 


Digitized  by 


Google 


W2  XEW  JERSEY  STATE  AGRICULTUEAL 

In  connection  with  the  Colonial  Dames  and  the  American  Red 
Cross,  Miss  Mary  Newell  has  been  working  with  us  since  October  on 
this  phase  of  the  work.  She  established  a  health  center,  under  the 
direction  of  the  home  demonstration  agent,  Mrs.  Brogan,  at  Pater- 
son,  and  selected  a  group  of  children  in  the  schools  of  Livingston  and 
Roseland  in  Essex  County  for  intensive  work.  In  Perth  Amboy  a 
very  successful  demonstration  was  staged  which  the  school  authorities 
are  anxious  to  continue  the  coming  year.  A  detailed  report  of  the 
project  work  is  given  in  the  specialist  report. 

Food  preservation  has  not  been  stressed  during  the  year.  This 
information  has  been  pretty  well  disseminated  before.  In  order  that 
we  might  find  out  just  how  much  canning  was  being  done,  information 
was  received  from  240  women. 


Food  Preservation  Record 

Quarts 

Fruits 26,62fi      Jellies,  jams 16.778  glasses 

Vegetables    18,901       Eggs  preserved    3,571  doz. 

Meats    1,639  Vegetables  salted  and 

Fruit  juices 1,391           brined    866  gallons 

Pickles    3,704      Dried  products   585  pounds 

A  study  of  these  figures  leads  us  to  believe  that  the  homes  are  pre- 
serving ample  quantities  of  fruits  and  vegetables  for  winter  con- 
sumption. ' 

Home  Maimgement 

This  project  is  not  developed  as  it  should  be  because  of  a  lack  of  a 
specialist.  It  is  a  fundamental  phase  of  homemaking.  Home-made 
fireless  cookers  as  labor  savers  have  been  stressed  in  a  few  counties. 
Morris  County  is  putting  on  an  active  campaign  for  household 
accounts  which  are  to  be  used  as  a  basis  of  determining  food  costs  for 
that  county. 

Miscellaneous 

Sussex  County  has  stressed  their  poultrv'  project.  Four  demon- 
strators were  secured  in  different  parts  of  the  county  who  have  lx?en 
keeping  accurate  records  of  the  cost  of  egs;  production  from  the  farm 
yard  flock.  On  the  farms  these  flocks  are,  in  the  majority  of  cases, 
taken  care  of  by  the  women.  If  we  can  interest  the  women  in  this 
work  and  make  this  small  business  a  profitable  one,  it  will  be  worth 
while  undertaking.  Some  cooperative  buying  is  being  done;  but  we 
have  learned  from  experience  that  it  is  ^\'iser  to  do  this  buying  through 
the  cooperative  organizations  which  were  already  organized  in  tlie 
counties.    Essex  and  Morris  CounMes  are  following  this  plan. 
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FiQ.  2.     PA'iERSON   Women   Learn   Millinery  Secrets  Aided  by  Mrs. 

Cecilia  Brogan,  Home  Demonstration  Agent,  and  Mrs. 

Catherine  Griebel,  Sewing  Specialist. 


F:g.  3      Fitting  the  Permanent  Pattern  in  Middlesex  County. 
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REPORT  OF  THE  STATE  CLUB  LEADER 

A.    M.    HULBERT 

A  sununary  of  results  in  the  various  projects  for  the  year  ending 
December  1,  1920,  as  gathered  from  the  reports  of  the  county  club 
agents  at  that  timie  is  given  in  table  1. 

At  the  time  of  making  our  last  annual  report  there  were  5  county 
club  agenits  employed  cooperatively  on  full  time  basis.  Since  July  1, 
1920,  three  additional  counties  have  appointed  club  agents  as  follows : 

County  County  Club  Agent  Date  Appointed 

Warren     Howard  Mason   July  1,  1920 

Middlesex Carl  B.  Bender F^-bruary   14,   1921 

Burlington    C.    A.    Thompson March  12,  1921 

Changes  in  the  personnel  of  thie  club  agents  have  taken  place  as 
follows : 

County  Agent  New  Appointee 

Cumberland    E.  A.  Howard,  resigned . ,  F.  V.  D.  Cortelyou. 

Monmouth    H.  J.  Krause,  resigned. .  .J.  A.  Hlarter. 

Ocean    Lydia    Garnar    Salvador, 

resigned Bertrice  A.  Farrall. 

The  practice  of  employing  part  time  county  club  agents  has  been 
discontinued  in  all  counties  except  Salem.  Here  we  have  arranged 
with  the  vocational  school  at  Salem  and  the  county  board  of  agricul- 
ture for  the  cooperative  employment  of  Seth  T.  Wheat,  whereby  Mr. 
Wlieat  gives  one-quarter  of  his  time  to  the  promotion  and  development 
of  club  work.  The  understanding  in  this  county  is  that  our  present 
arrangement  is  temporary  and  looks  foward  to  the  time  when  a  full 
time  club  agent  will  be  employed. 

Development  of  Policies 

Theoretically  Boys'  and  Girls'  Club  Work  has  always  been  regarded 
as  one  of  the  three  coordinated  pieces  of  extension  work  carried  on 
within  a  county  in  cooperation  with  tb^e  county  board  of  agriculture. 
It  is  only  within  the  last  year,  however,  that  it  has  really  come  to  take 
a  place  of  equal  rank  and  importance  in  the  county  organization  and 
plan  of  work.  We  regard  this  as  one  of  the  chief  elements  of  strength 
that  has  come  to  our  work.  It  has  given  the  county  club  agent  a 
Sitanding  in  his  county  and  in  the  extension  senace  which  he  has  never 
before  enjoyed  and  it  has  made  it  possible  for  him  to  work  with  the 
county  organization  in  developing  a  program  of  work  in  a  way  which 
ha?  never  before  been  possible. 
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This  brings  us  to  the  next  thing  which  is  an  outgrowth  of  this 
better  understanding,  namely,  the  county  club  agent's  program  of  work 
for  the  year.  Never  before  have  we  been  able  to  secoire  from  county 
club  agents  definitely  worked  out  plans  of  work  for  themselves.  This 
year  we  have  in  our  office  a  pLin  oj*  program  ot  work  for  each  county 
which  is  the  result  of  a  study  which  the  several  club  agents  have  made 
of  conditions  in  their  respective  counties.  These  plans  also  give  an 
index  to  the  tyi^e  of  organization  that  is  being  worked  out  for  each 
county,  of  the  way  in  which  the  agent  must  divide  his  time,  of  his 
method  of  approach  and  the  manner  in  which  he  makes  his  contracts. 

The  development  of  a  more  systematic  ordering  of  the  county  club 
agent's  activities  through  a  plan  of  work  has  emphasized  the  im- 
portance of  better  office  methods  and  of  some  means  whereby  the  agent 
can  keep  a  better  check  on  his  field  activities.  Consequently  there 
has  been  established  in,  each  county  a  complete  filing  and  recording 
system.  The  county  agents  are  wiorking  out  field  books  for  their 
use  by  which  they  are  enabled  to  keep  a  check  not  only  on  their  own 
work  but  upon  the  progre^  that  is  being  made  in  the  various  demon- 
trations  and  the  work  of  the  individual  clubs. 

By  means  of  'he  ptati>=tical  and  narrative  reports  wliieh  come  to  the 
State  Leader's  office  each  month  from  the  county  club  agents,  it  is  an 
easy  matter  for  the  work  of  each  county  to  be  pretty  definitely  checked 
up.  Through  these  reports  it  is  easy  for  the  State  Leadfer  and  his 
assistants  to  fbllow  the  development  of  the  organization  Avithin  a 
county,  to  detect  weaknesses  that  may  exist  and  from  this  knowledge 
plan  his  visits  and  those  of  the  Asisistant  State  Leaders  to  the  ac- 
complishment of  definite  objects.  All  of  which  tends  to  the  economy 
of  time,  effort  and  funds. 

The  Demonstration  Idea 

With  the  development  of  a  better  organization  there  has  been  given 
a  more  careful  study  of  the  real  function  of  the  whole  field  of  extension 
service  and  particularly  as  that  service  is  to  be  rendered  through 
organized  agricultural  and  home  making  clubs.  It  has  been  found 
that  in  principle  there  is  no  difference  between  adult  and  junior 
work ;  that  the  primary  idea  of  both  is  to  carry  on  demonstrations  in 
agriculture  and  home  economics  with  the  thought  in  mind  of  affecting 
the  farm  and  home  practices  of  the  people  of  the  community  in  which 
the  demonstration  is  carried  on.  The  universal  acceptance  of  thi? 
principle  by  the  club  agents  has  changed  to  a  marked  degree  their 
methods  of  making  contracts  and  of  organizing  clubs.  Each  enter- 
prise that  is  undertaken  is  planned  for  the  purpose  of  attacking  some 
phase  of  a  community  problem  either  of  the  farm  or  the  home.  Clubs 
are  no  long:er  organized  at  random  or  with  a  vague  or  uncertain 
purpose.  Thte  following  story  taken  from  the  April  narrative  report 
of  J.  B.  Turpin,  County  Club  Agent  of  Mercer  County,  is  an  illustra- 
tion of  metl^lbds  that  are  coming  into  common  practice  in  the  state: 
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"Perhaps  the  most  important  and  successful  accomplishment  in 
Boys'  and  Girls'  Club  Work  in  Mercer  County  to  date  is  the  work 
which  has  been  done  in  Pleasant  Valley,  a  community  in  the  north- 
western part  of  Mercer  County.  The  most  significant  fact  about 
this  work  has  been  the  short  period  of  time  which  has  elapsed  since 
it  was  first  started.  A  brief  history  follows:  The  couiity  club  agent 
got  in  touch  with  William  H.  Blackwell,  a  member  of  the  Executive 
Committee  of  the  County  Board  of  Agriculture,  living  just  beyond 
the  boundaries  of  Pleasant  Valley,  but  a  man  who  is  well  acquainted 
with  every  farmer  in  the  Valley.  In  the  latter  part  of  March  Mr. 
Blackwell  and  the  club  agent  visited  Howard  Hunter,  a  young  farmer 
living  in  the  Valley.  Mr.  Hunter  agreed  to  look  after  the  boys  who 
would  join  the  various  projects  which  might  be  carried  on.  After 
this  visit  it  appeared  that  there  was  some  interest  in  calf  club  work, 
although  this  was  very  slight.  The  Club  Agent  first  met  a  small  group 
of  boys  and  discussed  the  matter  with  them.  It  was  evident  that  we 
would  not  get  far  in  this  way,  and  accordingly  the  plans  were  made 
with  Mr.  Hunter  and  Mr.  Hill,  a  member  of  the  Calf  Club  Committee 
of  the  Mercer  County  Holsteini-Friesian  Breeders'  Association,  to  visit 
individual  farmers.  This  was  done  in  the  latter  part  of  March  and 
not  a  farmer  was  missed. 

"As  a  result  of  this  day's  trip  it  was  found  that  enough  of  the  men 
visited  were  interested  to  warrant  our  trying  to  locate  some  calves. 
In  the  early  part  of  April,  Mr.  Bartlett,  Mr.  Hill  and  the  County 
Agent  visited  the  Eancocas  farms  in  Burlington  County  and  located 
some  animals.  At  this  time  it  was  supposed  that  none  of  the  parents 
would  be  willing  for  their  boys  to  have  calves  which  would  be  priced 
higher  than  $50  or  $55. 

"A  community  meeting  was  called  in  the  school  house.  Mr.  Hill 
outlined  the  result  of  our  search  for  calves,  and  it  was  found,  much 
to  our  surprise,  that  most  of  the  men  were  willing  to  invest  more 
money  and  get  better  stock  than  that  which  we  had  located.  Th<e 
county  club  agent  agreed  to  try  to  find  8  or  10  calves  within  10  days. 

"Before  the  meeting  adjourned  the  farmers  decided  that  they  would 
like  to  see  the  animals  before  they  were  purchased  and  asked  if  a  trip 
might  not  be  planned  for  that  purpose.  Accordingly  the  county 
club  agent  got  in  touch  with  Mr.  Van  Nuys,  secretary  of  the  Hunter- 
don-Somerset County  Holstein-Friesian  Association,  wiho  agreed  to 
act  as  guide  through  Somerset  County  when  the  trip  came  off.  On 
Monday,  April  25,  a  dozen  or  more  farmers  and  their  older  boys 
started  in  three  cars  from  Pleasant  Valley.  We  proceeded  to  Belle 
Meade  where  we  were  met  by  Mr.  Van  Nuys.  With  Mr  Van  I^uys 
as  guide  we  visited  7  herds  in  Somerset  County.  After  this  trip  we 
went  to  Burlington  County  to  the  Eancocas  stock  farms.  Owing  to 
tire  trouble,  we  did  not  get  back  to  the  vicinity  of  Trenton  before  8 
or  8 :30  P.  M.  The  entire  party  went  to  the  home  of  L.  W.  Hill  where 
the  men  discussed  the  day's  trip  and  decided  to  purchase  for  their 
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boys  and  girls  a  total  of  11  animals  including  2  pure-bred  bull  calves. 
All  of  the  animals  which  were  secured  were  of  good  breeding. 
"The  following  is  the  list : 

2  six-months  old  heifer  calves  $200 

1  five-monthfi  old  heifer  calf 80 

1  young  bull  calf 50 

1  four-months  oldi  bull  calf 40 

1  heifer  calf    / 55 

1  heifer   calf    100 

1  heifer   calf    75 

1  heifer  calf    80 

1  young    calf    25 

1  guernsey    Ihelfer    calf 125 

1  heifer   calf    75 

"The  total  purchases  for  the  day's  trip  were  $780.  The  pure- 
bred guernsey  was  purchased  later.  This,  brought  the  total  paid  for 
pure-bred  animals  for  this  trip  $905.  As  a  further  result  one  of  the 
boys  expects  to  get  a  pure-bred  calf  within  two  or  three  weeks  and  one 
of  the  other  boys  a  pure-bred  calf  which  will  be  introduced  into  the 
community  a  little  later,  by  a  parent  of  one  of  the  boys.  The  im- 
portance of  this  project  can  only  be  sunnised  after  having  made  a  trip 
of  inspection  through  the  herds.  Prior  to  their  arrival  there  was  but 
one  pure-bred  calf  in  the  valley  and  this  was  not  very  desirable. 

"All  of  the  animals  which  were  purchased  have  arrived  with  the 
exception  of  one.  On  Wednesday  evening,  May  3,  notwithstanding 
the  fact  that  the  night  was  exceedingly  stormy  the  majority  of  the 
parents  and  boys  were  out  to  the  schoolhouse  planning  with  the  club 
leader  and  Mr.  Hill  the  program  of  work.  It  was  decided  that  one 
of  the  big  features  of  the  club  will  be  a  local  exhibit  which  will  be 
held  in  August.  The  club  wants  to  make  this  exhibit  one  of  the  best 
exhibits  which  has  ever  been  held  in  the  state.  The  other  club  projects 
wdll  be  represented  and  Mrs.  Dilts,  Home  Demonstration  Agent  and 
the  farm  women  are  planning  to  have  a  Home  Demonstration  Exhibit 
at  the  same  time." 

Specialist 

Having  established  what  the  work  of  the  junior  extension  service  is 
it  became  less  difficult  to  see  the  relation  of  the  specialist  to  it.  Just 
as  the  adult  extension  work  must  depeaid  largely  upon  the  help  of 
the  subject  matter  specialist  for  direction  along  subject  matter  lines, 
so  is  the  junior  worker  dependent  upon  him.  We  feel  that  the  two 
are  the  same  in  kind.  The  boy  with  his  poultry  flock  or  the  girl 
with  her  food  or  clothing  problem  needs  exactly  the  same  advice  as 
the  man  or  woman  would  need  with  a  corresponding  problem.  With 
the  juniors  it  is  simply  a  question  of  adaptation  and  scope. 

We  are  pleased  to  state  that  our  agents  as  well  as  the  specialists 
see  this  relation  and  are  making  their  practices  conform  to  this  some- 
what new  idea. 
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Local  Leadiership 

The  question  of  local  leadership  has  been  one  which  has  caused 
much  difference  in  opinion  in  the  past  as  to  its  practicability.  There 
has  been  much  division  of  sentiment  as  to  whether  volunteer  local 
leaders  can  be  found  or  not.  We  feel  that  this  question  has  been 
answered  by  the  work  which  the  county  club  agents  have  done 
during  the  last  6  months  ffom  January  1  to  June  30.  One  agent 
reports  20  clubs  organized  and  20  leaders;  another  24  clubs  and  21 
leaders  with  4  assistant  leaders;  another  20  clubs  and  20  leaders; 
another  21  clubs  and  21  leaders.  These  represent  an  average  for  the 
state. 

Another  question  related  to  that  of  the  local  leader  is  of  local 
leader  conferences,  or  training  schools.  We  feeel  that  this  also  has 
been  answered  and  that  our  club  agents  have  found  the  answer. 
Several  most  successful  conferences  of  local  leaders  have  been  held 
during  the  past  year  and  thiis  has  established  beyond  a  doubt,  not 
only  that  such  conferences  can,  but  that  they  should  be  held.  The 
most  successful  meeting  of  this  kind,  pel'haps,  was  held  at  Madison 
in  Morris  County.  This  was  an  all-day  meeting  attended  by  about 
fifty  older  club  members  and  twenty-five  local  leaders.  The  program 
was  so  arranged  as  to  provide  for  both  the  older  and  the  younger  per- 
sons present  to  have  a  definite  part  in  making  it  a  success.  It  proved 
the  value  of  such  meetings. 


Reaching  the  Rural  Community 

The  total  enrollment  for  the  state  on  June  30,  1921,  is  somewhat 
below  what  it  was  a  year  ago.  This  is  due  to  three  main  causes. 
First,  there  has  been  a  decided  change  in  policy  regarding  the  type 
of  work  that  is  being  done  in  the  dairy,  swine  and  poultry  demon- 
strations. In  the  dairy  and  swine  work  emphasis  is  laid  on  stock 
improvement  by  the  introduction  of  pure-bred  animals  for  breeding 
purposes  rather  than  having  boys  raise  an  animal  with  no  definite  aim 
toward  which  he  is  working. 

We  have  discouraged  the  hatching  and  rearing  of  chickens  and  are 
conducting  our  work  in  all  counties  as  a  demonstration  in  poultry 
management,  having  the  junior  demonstrator  begin  with  the  farm 
flock  or  a  flock  of  pure-bred  birds  just  coming  to  maturity,  or  ready 
to  give  returns  for  effort. 

In  all  of  these  demonstrations  we  are  recommending  that  the  work 
start  in  the  fall,  and  we  are  looking  forward  to  substantial  increase 
in  enrollment  during  the  next  four  months. 

The  second  cause  for  falling  off  of  numbers  is  due  somewhat  to 
loss  of  interest  in  the  small  garden  in  the  back  yard  of  the  town  and 
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city  home,  also  to  the  decreased  amount  of  stimulation  that  is  given 
to  food  production  and  conservation  as  compared  to  the  previous 
three  or  four  years. 

The  third  and  largest  contributing  factor,  however,  is  the  fact  that 
our  county  club  agents  have  come  to  understand  that  their  work  is 
with  the  rural  people  in  the  more  sparsely  populated  communities, 
and  not  in  the  cities  and  towms  where  in  many  instances  the  club 
agents  have  been  working. 

A  quotation  from  the  monthly  report  of  H.  S.  Ward,  County  Club 
Agents  of  Moms  County,  is  suggestive  of  how  these  contacts  are 
being  made  and  of  the  amount  of  efEort  that  really  has  to  be  made 
before  any  definite  results  can  be  recorded.     It  follows: 

"In  accordance  with  a  wish  of  the  County  Board  of  AgricultuiB 
that  the  three  agents  extend  their  work  out  to  the  rural  districts  of  the 
county  as  quickly  as  possible,  some  time  was  spent  getting  acquainted 
and  arranging  and  holding  meetings  in  our  rural  districts. 

"Wednesday,  June  8,  was  spent  in  a  tour  of  the  northeastern  section 
of  the  county,  with  the  home  demonstration  agent.  After  going- 
through  Butler,  Newfoundland  and  other  places,  it  was  finally  decided 
to  make  a  contact  at  Milton,  where  we  arranged  for  a  community 
meeting  to  be  held  on  the  night  of  June  24.  At  this  meeting  we  had 
Mr.  Haines,  of  the  County  Board,  present.  The  work  of  the  office  was 
explained,  and  contact  made  afterwards  with  one  boy  who  promises 
to  be  a  leader  in  club  work. 

"Another  successful  community  meeting  was  held  at  Ironia,  on  the 
niglit  of  the  twenty-third.  Fred  Bryant  and  family  had  their  neigh- 
bors come  in  and  sit  around  on  the  porch  and  lawn.  The  three  agents 
explained  their  work.  I  am  not  so  sure  that  club  work  will  be  possible 
there,  but  other  branches  of  extension  work  are  already  started. 

"All  day  on  June  28  the  three  agents  toured  the  northwestern 
part  of  the  county,  going  through  Mt.  Olive,  Draketown  and  other 
places.  The  contact  that  I  made  at  Draketown  looks  as  though  a 
livestock  club  might  be  started. 

"The  three  agents  now  feel  that  they  have  a  good  understanding 
of  the  lay  of  the  roads  in  Morris  County,  and  that  they  will  be  able 
to  extend  their  work  to  a  larger  number  of  rural  people.^^ 
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ANNUAL  REPORT  EXTENSION  SPECIALIST  IN 
VEGETABLE  GARDENING 

C.    H.   NiSSLEY 

The  following  report  covers  vegetable  extension  work  from  July  1, 
1920,  to  July  1,  1921.  Part  one  includes  the  results  of  demonstra- 
tions completed.  Part  two  is  a  statement  of  work  under  way  at  the 
time  of  writing  this  report. 

Part  I 

The  follow-ing  vegetable  projects  were  the  ones  emphasized : 

Vegetable  Project  No.  1    — Canhouse  Tomatoes. 
Sub-Pro je<?t  No.  1-a — Varieties. 
Sub-Project  No.  1-b — Use  of  better  plants. 
Sub-Project  No.  1-c — Proper  use  of  commercial  fertilizer. 
Sub-Proje<!t  No.  1-d — Spraying  for  insects  and  disease  control. 
Sub-Project  No.  1-e — Home  selection  and  saving  of  seed. 
Sub-Project  No.  1-f — Cover  crops. 

Vegetable  Project  No.  2    — Market  Tomatoes. 

Sub-Project  No.  2-a — Fertilizer   demonstrations. 
Sub-Project  No.  2-b — Blocking. 
Sub-Project  No.  2-c — Home  seed  saving. 

Vegetable  Project  No.  3    — Sweet  Potato  Demonstration. 
Sub-Project  No.  3-a — Variety. 
Sub-Project  No.  3-b — Fertilizer. 

Vegetable  Project  No.  4    — Pepper  Demonstration. 
Sub-Project  No.  4-a — Fertilizer. 
Sub-Project  No.  4-b — Selection  and  home  saving  of  seed. 

Vegetable  Project  No.  5    — 'Sweet  Corn  Demonstration. 

Sub-Project  No.  5-a — Improvement  of  sweet  corn  by  ear  and  row 
method. 

Vegetable  Project  No.  G    — Celery  Demonstration. 

Sub-Project  No.  6-a — Control  of  the  late  blight. 

Vegetable  Project  No.  7    — Horse-radish  Demonstration. 
Sub-Pi*oject  No.  7-a — Fertilizer. 

Vegetable  Project  No.  8    — Seedbed  Sterilization. 
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Veget€J>le  Project  No.  1 — Canhouse  Tomatoes 

.  ^  As  the  result  of  a  conference  in  Wilmington,  Delaware,  last  Feb- 
ruary, between  representatives  of  the  canhouse  tomato  growers,  the 
Experiment  Stations  and  canners  of  the  Tri-State  territory,  thie  vege- 
table specialist  was  placed  on  a  committee  to  take  charge  of  New 
Jersey  in  the  demonstration  and  propaganda  work  in  reference  to  the 
growing  of  this  crop.  Eecommendations  were  written  and  mimeo- 
graphed, and  sent  out  to  the  county  agents,  to  canners  of  the  state 
and  to  interested  growers.  In  outlining  thisi  project,  it  was  decided 
that  one  demonstration  in  each  county,  making  this  demonstration 
county-wide,  would  be  suflBcient,  this  project  to  include  all  of  the 
best  known  practices  which  could  be  secured  through  experimental 
and  practical  experiences. 

Varieties 

The  varieties  used  in  these  demonstrations  were  the  Bonny  Best 
for  the  second  early  and  the  Greater  Baltimore  for  the  late.  These 
varieties  have  given  the  best  results  under  existing  conditions.  The 
seeds  used  on  all  of  the  demonstrations  came  from  a  common  source 
and  were  distributed  by  the  vegetable  specialist  to  the  demonstrator. 
Through  experimental  work  and  previous  demonstration  work  it  has 
been  proved  that  plants  play  a  great  part  in  the  total  production  of 
fruit.  Therefore,  it  was  a  requirement  that  every  demonstrator  start 
the  seed  in  the  hotbed  and  transplant  his  plants  in  cold  frames  so  as 
to  have  good  size  plants  to  set  into  the  field  before  the  fifth  of  June. 
This  was  not  followed  out  in  all  counties,  especially  the  most  southern 
counties,  due  to  the  cold  and  wet  weather  early  in  the  spring.  These 
men  do  not  have  sash,  but  plant  their  seed  in  the  open  garden  with- 
out any  protection  whatsoever  from  cold  or  rain.  Under  these  con- 
ditions, the  plants  in  Cumberland  and  Salem  Counties  were  not 
transplanted. 

Fertilizer 

The  fertilizers  used  on  the  demonstration  acre  varied  considerably, 
owing  to  the  previous  crops  and  method'  of  farming.  The  fertilizers 
used  on  the  various  demonstrations  were  entirely  in  accordance  with 
the  recommendations  from  the  specialist.  The  spraying  work  was 
started  in  June.  In  the  southern  counties,  6  appUcations  were  madte 
at  intervals  of  10  to  12  days,  this  being  in  accordance  with  the  recom- 
mendations from  the  Department  of  Plant  Pathology.  Where  insects 
were  present,  either  Black  Leaf  ^^40'^  or  an  arsenical  was  used  to 
combat  the  insect. 
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Seed  Selection 

A  campaign  was  carried  on  in  Cumberland  County  particularly  in 
reference  to  the  home  selection  and  saving  of  tomato  seed.  The  county 
agent  and  vegetable  specialist  spent  6  days  covering  30  farms  which 
represented  over  250  acres  of  tomatoes.  The  tomato  fields  were 
rogued  on  these  farms,  and  when  possible  individual  plants  were  staked 
from  which  the  enitire  fruit  was  to  be  saved  for  seed.  In  a  few  cases 
after  going  over  the  entire  field  of  from  8  to  10  acres,  the  specialist 
was  unable  to  find  even  one  plant  from  which  to  save  seed,  which 
clearly  shows  that  good  seed  is  necessary  for  a  good  crop,  and  proves 
that  much  constuctive  work  can  be  done  along  this  line.  On  the 
farm  of  John  Middleton  in  Sussex  County  enough  plants  were  staked 
to  secure  from  8  to  10  pounds  of  seed.  Mr.  Middleton  has  been 
selecting  his  tomato  seed  for  the  last  8  to  10  years  by  plant  selection, 
and  has  developed  one  of  the  finest  strains  of  Bonny  Best  in  the  state. 
This  seed  will  be  used  next  year  for  distribution  throughout  the 
southern  counties,  and  will  be  used  in  Boys'  and  Girls'  Club  work 
throughout  the  state. 

Assistance  was  given  H.  F.  Hall  of  the  Joseph  Campbell  Company 
of  Camden  in  going  over  tomato  fields  in  Burlington  and  Camden 
Counties,  which  were  to  be  saved  for  seed  purposes.  A  corps  of 
efficient  inspectors  were  already  doing  good  work,  and  the  type  of 
tomato  selected  was  of  thie  highest  which  could  be  expected  in  mass 
selection.  The  specialist  was  able  to  watch  the  tomatoes  come  into  thIe 
factory  where  double  inspection  was  made,  and  also  to  follow  up  the 
process  of  seed  extraction,  washing  and  the  drying  process.  All  of  this 
work  has  been  aimed  towards  one  thing,  and  that  is  to  eliminate  the 
use  of  cannery  run  seed. 

Tomato  Seed  Saving 

Demonstrations  were  conducted  throughout  various  communities 
in  North  Jersey  counties  on  the  selection  and  saving  of  seed.  These 
demonstrations  wer^  given  at  public  meetings  either  on  the  demon- 
stration plot  or  on  county  tours. 

In  Bergen.  County  one  demonstration  was  given  at  the  annual 
summer  tour,  at  which  there  were  40  present.  Individual  fields  were 
rogued  for  growers  and  plants  staked  merely  to  familiarize  the  in- 
dividtial  grower  with  the  methods  recommended. 

Following  are  individual  reports  from  the  various  canhouse  tomato 
demonstrations : 

Demonstrator:    Aubry  S.  Walton,  Moorestown,  N.  J. 

County :    Burlington. 

Variety :    Bonny  Best. 

Seed :    Stock  eeed  furnished  by  the  vegetable  specialist. 

Fertilizer :    Home-mixed,  4-8-4.     Application  600  lbs.  per  acre  in  row. 
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Cultivations:    Six  thorough. 

Application  of  Nitrate  of  Soda:    Side  dressed  June  29,  49  lbs. 

Application  of  Sulfate  of  Ammonia :    Side  dressed'  June  29,  30  lbs. 

gallons  Bordeaux 

miwture  and 
black  leaf  ''40" 

Sprayings :    June   29 12 

July     13 25 

July     26 50 

Aug.       7 36 

Aug.    18 40 

Insects  present:  Plant  lioe  were  quite  prevalent  on  second  epraying,  at 
which  time  black  leaf  "40"  was  added  to  the  solution  and  controlled.  The 
Colorado  potato  bug  was  extremely  bad  the  latter  part  of  the  season,  eating  both 
foliage  and  fruit 

Diseases  present:  The  diseases  present  on  the  d'emonstradon  were  the  leaf 
spot  and  "streak,"  the  latter  causing  very  much  damage  to  the  unsprayed  por- 
tions of  the  fields.  Spraying  of  the  vines  retarded  to  a  great  extent  the  spread- 
ing of  the  disease,  and  kept  the  vines  in  a  green  condition  longer  in  the  fall  so 
as  to  mature  the  crop  formed. 

Yields: 

tons  per  acre 

Sprayed  block    .- 12 .  36 

Unsprayed  block   7 .44 

Nitrate  of  Soda  block    7.0 

Sulfate  of  Ammonia  block   5.6 

Note. — On  August  25  a  meeting  was  called  on  the  demonstration  plot,  at 
which  time  22  interested  growers  were  present.  After  the  meeting  on  this 
plot,  another  meeting  was  held  on  the  experimental  plots  nearby,  conducted  by 
the  vegetable  department  of  the  State  College  of  Agriculture. 


Demonstrator:   William  H.  Garwood,  Merchantville,  Xew  Jersey. 

County :    Camden. 

Variety :    Greater  Baltimore. 

Seed :    Stock  seed  furnished  by  the  specialist. 

Fertilizer :    Commercial  4-8-4.     400  lbs.  per  acre  in  row,  400  lbs.  broadcast. 

Cultivations :    Six. 

Application  of  Nitrate  of  Soda :   June  1.  200  lbs.  broadcasted  over  entire  acre. 

(follonr  bordeaux 

mixture   and 
calcium  arsenite 

Sprayings :    June    29 36 

July    12 60 

July     23 60 

Aug.      5 36 

Aug.    17 25 

Insects  present :  Few  plant  lice  and  potato  beetles  present,  but  after  first 
sprayng  disappeared. 

Diseases  present:  I-*eaf  spot  and  "streak"  developed  later  in  the  season,  but 
not  seriously.  Few  plants  showing  fusarium  wilt  appeared  scattered  through 
the  field. 
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Yields  per  acre: 

tons  per  acre 

Sprayed  blook    17 .48 

Unsprayed  block   14 .  75 

Note. — On  August  27  a  field  meetins  was  held  on  the  demonstration  plot, 
at  which  35  growers  were  present.  Very  much  interest  was  shown  at  this 
meeting,  at  which  the  vegetable  specialist  gave  a  talk  on  the  home  selection 
and  saving  of  tomato  seed  together  with  fundamental  principles  involved  in 
the  growing  of  the  crop.  An  inspection  of  the  acre  was  of  interest  to  all  of 
those  present. 

Demonstrator:    Ellis  Thompson,  Dias  Creek,  New  Jersey. 

County :    Cape  May. 

Variety:    Bonny  Best. 

Seed :    Stock  seed  furnished  by  specialist. 

Fertilizer :    3-8-3  commercial.    600  pounds  per  acre  in  row. 

Cultivations :    Six. 

Application  of  Nitrate  of  Soda:    July  7,  1920.     50  pounds  side  dressed. 

Application  of  Sulfate  of  Ammonia:    .Tuly  7,  1920.     36  pounds  side  dressed. 

ffollona  bordeaux 

mixture  and 
black   leaf  ''J,0" 

Sprayings :    June   24 12 

July       7 50 

July     19 50 

July    31 50 

Aug.    13 50 

Aug.    25 50 

Insects  present: 

Diseases  present :  Bad  infestation  of  leaf  ®pot  and  tomato  "streak"  on  the 
unsprayed  plots.  The  sprayed  area  and  areas  receiving  the  "dressing  of  nitrate 
of  soda  and  sulfate  of  ammonia  did  not  show^  as  muich  infestation. 

Yields: 

tons  per  acre 

Sprayed  block 7.35 

Unsprayed  block   4.46 

Nitrate  of  soda  blocik 5.53 

Sulfate  of  ammonia  block   4 .  82 

Note. — ^Twenty-seven  plants  on  the  sprayed'  block  and  from  the  selected  seed 
were  saved  for  seed  purposes.  Mr.  Thompson  helped  to  make  the  selection  of 
the  plants  after  it  was  explained  to  him.  and  was  very  enthusdaetic  in  looking 
for  the  different  points,  especially  on  the  structure  of  the  tomato  itself.  Mr. 
Thompson  will  carry  this  work  on  next  year,  and  will  also  try  out  the  selected 
seed  against  commercial  seed  which  ie  commonly  purchased  in  the  neighborhood. 

Demonstrator:    Leslie  A.  Platts,  Bridgeton,  New  Jersey. 

County:  Cumberland. 

Variety :    Greater  Baltimore. 

Seed :    Stock  seed  furnished  by  the  vegetable  specialist. 

Fertilizer:    3-8-3  commercial.     650  pounds  per  acre  in  the  row. 

Cultivations :    Five  thorough.     Two  middles. 

Application  of  Nitrate  of  Soda :    Side  dressed  July  20.  1920.    33  pounds. 

Application  of  Sulfate  of  Ammonia  :    Side  dressed  July  20,  1920.     24  pounds. 
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gallons  bordeaux 
mixture 

Sprayings  ;    June  25 12 

July       8 20 

July    20 25 

Aug.      2 36 

Aug.    14 36 

Aug.    26 36 

Insects  present:  Slight  infestation  of  plant  lice  and  potato  beetles  but  not 
serious. 

Diseases  present:  Indications  of  mosaic,  tomato  **streak"  was  very  much 
in  prominence. 

Yields: 

tons  per  acre 

Sprayed  block 5 .  05 

Uusprayed  block   5 . 91 

Nitrate  of  Soda  block 5.6 

Sulfate  of  Ammonia  block 5.1 

Note. — Owing  to  poor  plants,  Mr.  Platts  was  not  able  to  plant  into  the  field 
until  the  eighteenth  of  June,  after  which  time  weather  conditions  were  so  that 
the  plants  did  not  grow  rapidly  and  consequently  the  yields  on  this  plot  was-- 
quite  low.  In  order  that  these  men  in  Cumberland  County  could  grow  a  larger 
tonnage  of  canhouse  tomatoes,  it  was  necessary  for  them  to  start  their  plants 
earlier  and  transplant  them  before  they  were  set  into  the  field ;  this  takes  place 
not  later  than  June  5. 

Demonstrator:    A.  H.  Forsythe^  Sewell,  New  Jersey. 

Oouinty :    Gloucester. 

Variety:    Bonny  Best. 

Seed:    Stock  seed  furnished  by  the  vegetable  specialist. 

Fertilizer:    4-8-4  commercial.     1000  pounds  per  acre  in  rows. 

Cultivations:    Four  cultivations. 

Application  of  Nitrate  of  Soda :    Side  dressed  July  22.     32  pounds. 

Application  of  Sulfate  of  Ammonia :    Side  dressed  July  22.     23  pounds. 

gallons  bordeaux 
mixture 
Sprayings :    June  28   12 


July  10 
July  21 
Aug.  3 
Aug.  13 
Aug.  26 


These  sprayings  were  put  on  by  Mr.  Forsythe  and 
^  County  Agent  Cooley  with  a  two-horse  power  sprayer. 
Standard  bordeaux  mixture  was 'used. 


Insects  present:  Heavy  infestation  of  potato  bugs  caused  much  damage  to 
young  plants.  Plant  lice  not  so  numerous,  however,  present  and  doing  damage 
to  plant  growth. 

Diseases  present :  The  tomato  "streak"  disease  was  quite  bad  and  caused 
a  great  decrease  in  yield,  especially  on  plots  not  sprayed. 

Yields  per  acre: 

tons  per  acre 

Sprayed  block   4.9 

Unsprayed  block   2.1 

Nitrate  of  Soda  block 5.8 

Sulfate  of  Ammonia  block   4 .  68 

Check :   500  pounds  (5-10-0  fertilizer)    3.09 

Check :  500  pounds  (4-8-4  fertilizer)    2.67 
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Note. — The  results  of  this  demonatration  are  not  representative,  due  to  the 
fact  that  after  the  county  agent  and  the  demonstrator  had  transplanted  them 
into  the  cold-frame,  the  plants  were  wa.tered  very  heavily  late  in  the  evening 
and  the  sash  placed  on  tight.  As  a  result  95  per  cent  of  th-e  plants  damped  off. 
Hot-bed  seedlings  were  secured  from  the  Joseph  Campbell  Co.,  and  transplanted 
into  the  same  bed,  but  they  did  not  make  the  growth  which  they  should  have, 
and  were  quite  small  when  set  into  the  field. 

Demonstrator:    Fernando  Blackwell,  Pennington,   New  Jersey. 

County :    Mercer. 

Variety :    Bonny  Best. 

Seed :    Stock  seed  furnished  by  the  vegetable  specialist. 

Fertilizer :   Manure  10  tons.    Commercial  4-8-4  fertilizer,  600  pounds  in  rows. 

Cultivationa :    Five  thorough. 

Application  of  Nitrate  of  Soda:    Broadcasted  July  30.    25  pounds. 

Application  of  Sulfate  of  Ammonia:    Broadcasted  July  3.     16  pounds. 

Sprayings:    June  30.  ...12  gallons  sitand'ard  bordeaux  and  arsenate  of  lead 

July     15.... 25  gallons  standard  bordeaux  and  black  leaf  "40" 

July    28. . .  .40  gallons  stamd'ard  bordeaux  and  black  leaf  **40" 

Aug.      9. . .  .30  gallons  (Standard  bordeaux 

Aug.     20. .  .  .30  gallons  standard  bordeaux 

Insects  present :  Potato  bugs  present  at  first  ©praying,  and  plant  lice  on  next 
two  sprayings. 

Diseases  present:  Leaf  ©pot  quite  in  prominence,  with  tomato  "streak" 
doing  much  damage  later  in  the  season. 

Yields: 

tons  per  acre 

Sprayed  block   8.32 

Unsprayed  block   5 .  78 

Nitrate  of  Soda  btock 6.65 

Sulfate  of  Ammonia  block   8. 54 

Note. — ^The  plants  used  in  this  demonstration  were  secured'  from  the  Joseph 
Campbell  Company  and  were  spotted  plants.  This  d'emonstration  showed  up 
clearly  that  the  local  growers  in  raising  their  plants  did  not  start  the  seed 
early  enough  to  produce  a  full  crop.  A  demonstration  was  held  on  this  plot  on 
August  26,  at  which  time  19  men  were  present. 

Demonstrator:   Lester  S.  Harris,  Hancock's  Bridge,  New  Jersey. 

County :    Salem. 

Variety:    Greater  Baltimore. 

Seed :    Stock  seed  furnished  by  the  vegetable  specialist. 

Fertilizer:    Manure  at  rate  of  10  tons  per  acre. 

600  pounds  per  acre  of  a  3-8-3  commercial. 

800  pounds  per  acre  of  acid  phospiiate. 

600  pounds  per  acre  of  add  phosphate. 
Cultivations:    Five  thorough. 

Application  of  Nitrate  of  Soda :    Side  dressed  July  21.    23  pounds. 
Application  of  Sulfate  of  Ammonia :    Side  dressed  July  21.    16  pounds. 

gallons  Bordeaux 
mixture 

Sprayingis :    June  26 12 

July      9 20 

July     21 32 

Aug.      3 36 

Aug.    16 38 

Aug.    27 30 

Insects  present:    Slight  infestation  of  plant  lice. 
Diseases  present :    Slight  infestation  of  tomato  "streak." 


Digitized  by 


Google 


208  XEW  eTERSEY  STATE  AGRICULTURAL 


Yields: 

tons  per  acre     touA  per  ncre 

ripe  green 

Sprayed    block     1).15  3. 07 

Unspiay^d  bl(K*k   12.08  .50 

Nitrate  of  Soda  block 11.84  1 .53 

Sulfate  of  Ammonia  block   11.84  2.13 

()00  pound's.  Acid   Phosphate 10.78  1.0 

800  pounds   Acid   Phosphate 10.07  1.84 

Note. — Two  demonstration  meetings  were  held  on  this  plot.  The  first  on 
AujKUSt  21,  at  w'hich  30  interested  men  were  present.  The-  second  meeting:  was 
held  on  September  4.  at  which  time  14  men  were  pi-esent.  On  this  demonstra- 
tion the  acid  phosphate  pave  mudi  heavier  yields  due  to  the  fact  that  the 
soil  was  more  or  less  heavy,  and  had  had  very  heavy  applications  of  manure 
alone. 

Vegetable   Project   No.   2— Market   Tomatoes 

The  blocking  of  early  plants  in  the  cold  frame  continues  to  be  an 
important  and  interesting  demon-stration.  In  every  case  where  the 
demonstration  was  carried  on  the  tomatoes  on  the  blocked  plants 
ripened  from  2  to  3  weeks  earlier  than  on  the  unblocked  plants,  and 
this  year  the  difference  was  even  greater.  As  the  result  of  this  work 
during  the  last  2  years,  the  majority  of  the  growers  in  Bergen  County 
are  blocking  their  plants.  Growers  in  other  counties  are  following 
the  system,  and  it  is  greatly  appreciated.  On  the  farm  of  Calvin 
Lawrence  near  Dover,  a  field  meeting  was  held  on  the  demonstration 
block.  About  38  interested  growers  were  present,  at  which  time 
circulars  were  distributed  describing  the  blocking  system,  as  well  as 
the  home  selection  and  saving  of  tomato  seed.  On  the  demonstration 
block  there  were  7  plants  staked  for  seed  purposes,  the  fruit  of  which 
was  all  saved  for  seed.  Those  present  were  able  to  examine  the  staked 
plants  and  follow  out  instructions.  The  result  of  these  demonstra- 
tions is  probably  best  told  by  the  demonstrators  themselves. 

The  following  letters  were  received  by  2  of  the  demonstrators  who 
had  practiced  the  blocking  of  early  tomato  plants : 

"We  had  begun  to  think  that  nearly  all  the  tricks  in  producing  the 
earliest  tomatoes  were  known  until  the  blocking  system  for  plants  was 
explained  to  us  a  few  years  ago. 

"The  picture  will  sihow  the  difference  between  blocked  and  un- 
blocked plants.  The  blocked  plants  are  at  lea^t  3  times  the  size  of 
the  unblocked  ones  and  are  loaded  with  fruit  \^^ile  the  others  have 
set  but  a  few  tomatoes. 

"The  plants  are  exactly  the  same  a^e.  The  large  ones  to  the  right 
were  transplanted  twice  and  blocked,  while  the  small  plants  were 
transplanted  but  once  and  dug  with  a  fork. 
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^Tlants  were  all  set  in  the  field  at  the  same  time  and  received  the 
same  treatment,  and  there  was  no  intention  of  making  a  comparison. 
Both  sets  of  plants  had  blossoms  on  when  transplanted,  and  while  the 
unblocked  plants  wilted  badly  and  dropped  their  blossoms,  the  other 
plants  grew  right  along  as  if  they  had  never  been  moved  and  beg-an 
ripening  their  fruit  more  than  2  weeks  ahead. 

^TVe  also  find  that  the  yield  of  the  block  plants  as  in  nearly  every 
instance  been  more  than  double  that  of  the  unblocked  ones.  The  re- 
sults obtained  for  the  past  3  years  are  in  my  opinion  easily  explained. 
Any  gardener  at  all  familiar  with  the  businese  will  readily  under- 
stand that  a  plant  with  a  chunk  of  dirt  5  inches  square  filled  with  a 
mass  of  fine  hair  roots  ready  to  go  to  work  as  soon  as  set  in  the  field 

Table  2 
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J.  p.  Zabriskie  Plots 


5-8-0 

4-8-4 

4-10-0  .... 
Acid  Phos. 
7-10-0  .... 
4-8-5 

5-8-0 

4-8-4 

4-10-0  .... 
Acid  Phos. 
5-8-4 


8.602 

521 

$58.40 

$23.36 

$0.0448 

$260.50 

8.792 

533 

61.00 

24.40 

0.0458 

266.50 

9.5 

576 

56.00 

22.40 

0.0388 

288.00 

7.5 

545 

24.75 

9.90 

0.0218 

227.00 

10.753 

652 

43.75 

17.50 

0.0268 

326.00 

8.751 

530 

62.00 

24.80 

0.0468 

265.00 

$237.14 
242.10 
265.60 
217.10 
308.50 
240.20 


Chas.  Breisacher  Plots 


19.217 

1134 

$58.40 

$23.36 

$0.0206 

$567.00 

19.871 

1204 

61.00 

24.40 

0.0203 

602.00 

18.605 

1128 

56.00 

22.40 

0.0199 

564.00 

15.515 

940 

24.75 

9.90 

0.0105 

470.00 

19.95 

1209 

65.90 

26.36 

0.0318 

604.50 

$543.64 
577.60 
541.60 
460.10 
578.14 


will  easily  out-grow  and  out-yield  a  plant  that  has  been  dug  or  pulled 
out  with  but  a  few  roots  and  which  is  compelled  to  begin  life  all  over 
again  before  it  can  get  down  to  its  life  task  of  producing  fruit. 

"I  am  sending  you  a  report  of  the  tomato  demonstration  on  my 
farm  this  year  with  blocked  and  unblocked  plants.  When  I  first 
heard  you  explain  the  blocked  system,  2  years  ago,  I  took  it  as  all 
theory,  that  might  do  for  some  one  to  play  with,  and  not  much  good 
for  an  ordinary  farmer  who  wants  to  make  money. 

"If  you  have  any  more  theories  of  this  kind,  send  them  along  as  the 
following  report  will  show  what  it  has  meant  to  me.  N'ext  year  the 
seed  selected  by  you  will  be  given  a  test." 
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Few  tomato  growers  in  North  Jersey  fertilize  with  the  same 
material.  On  the  majority  of  farms,  large  quantities  of  manure  are 
applied  each  year.  Owing  to  the  scarcity  and  high  price  of  manure, 
these  men  are  beginning  to  use  a  system  of  rotation  on  -which  cover 
crops  can  be  grown  and  a  high-grade  fertilizer  used  in  the  growing 
of  crops.  In  the  spring  a  survey  was  made  of  the  tomato  growers 
in  Bergen  County  as  to  the  variety,  method  of  fertilization,  crop 
rotation,  approximate  yield,  etc.  As  the  result  of  this  information, 
the  fertilizer  formulas  used  were  those  which  were  most  commonly 
u§ed  by  the  commercial  growers,  namely,  the  5-8-0,  4-8-4,  5-8-4, 
4-10-0  and  straight  acid  phosphate  at  the  rate  of  800  pounds  to  the 
acre.    The  results  of  this  work  are  given  in  table  2. 

The  variety  used  in  the  demonstration  was  the  Jolm  Baer. 

This  demonstration  was  county- wide  and  every  tomato  grower  in 
the  county  displayed  much  interest  even  to  the  extent  of  wagering  on 
the  results  of  the  various  fertilizer  plots.  Charles  Breisacher's  plot 
was  incladed  on  the  tour  of  the  County  Board  of  Agriculture,  at  which 
time  the  plots  were  examined.  The  specialis-t  also  gave  a  talk  on  the 
value  of  home  selection  and  saving  of  tomato  seed. 


Vegetable  Project  No»  3 — Sweet  potato  Demonstration 

This  was  the  first  year  that  work  had  been  done  with  this  crop  in 
a  demonstration  way  outside  of  disease  or  stem  rot  control.  This 
phase  of  the  wiork  has  recently  been  taken  over  by  representatives  from 
the  Department  of  Plant  Pathology. 

Ocean  County 

This  work  was  started  in  Ocean  County  due  to  the  fact  that  the 
agriculture  in  this  county  was  not  as  progressive  as  that  of  other 
counties.  The  market  facilities  dre  more  or  less  poor,  although  there 
is  a  good  local  market  for  this  commodity.  The  soil  is  very  light  sand 
and  ideal  for  the  growing  of  good  sweet  potatoes. 

During  the  winter  of  1919-20  County  Agent  E.  H.  Waite  conducted 
a';  campaign  over  the  county.  The  specialist  assisted  in  this  cam- 
paign by  giving  illustrated  lectures  on  the  growing  of  sweet  potatoes. 
Statistics  show  that  the  lar^st  acreage  of  sweet  potatoes  in  the  county 
averages  around  3  acres  The  majority  of  plots  averaged  around  an 
acre,  and  in  many  casea  just  a  few  hundred  plants  in  the  garden  for 
the  immediate  use  of  the  grower.  It  was  decided  by  County  Agent 
Waite  and  the  specialist,  together  with  a  few  of  the  larger  sweet 
potato  growers,  that  2  good  projects  on  sweet  potatoes  covering  the 
variety  work  and  fertilizer  work  should  be  started  this  year. 

Variety  Work 

In  anticipation  of  this  work,  the  specialist  wrote  to  W.  R.  Beattie 
of  the  Bureau  of  Plant  Industry,  Washington,  D.  C,  for  the  varieties 
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of  sweet  potatoes  which  he  thought  would  do  well  under  existing  con- 
ditions. Accordingly,  the  Department  sent  tubers  of  the  Triumph, 
Porto  Rico,  Nancy  Hall,  Southern  Queen  and  Pumpkin  varieties.  In 
outlining  the  variety  work,  we  thought  it  would  be  interesting  to  the 
growers  of  the  county,  which  included  seed  of  the  Early  Carolina 
from  Martin  Welbrook,  the  Jersey  Eed  and  the  Jersey  Yellow,  large 
and  small  seed  from  Holmes  Irons,  and  the  Nansemond  from  Dilton 
Wilbur.     The  test  of  the  results  from  the  large  and  small  seed  came 

Table  3 


Rank 


VARIETIES 


Firsts 

Seconds 

bushels 

bushels 

440.0 

38.0 

355  ..6 

26.5 

253.3 

49.4 

197.0 

45.3 

162.6 

35.5 

138.0 

26.4 

100.0 

53.8 

100.0 

38.4 

68.5 

30.7 

Total 


1 
2 

3 
4 
5 

(J 
7 

8 
9 


Triumph — 

Bureau  of  Plant  Industry 

Early  Carolina — 

Seed  from  Cedar  Grove 

Jersey  Red — 

Seed  from  Holmes  Irons,  Toms  River, 
Porto  Rico — 

Bureau  of  Plant  Industry 

Nancy  Hall- 
Bureau  of  Plant  Industry 

Nansemond — 

Seed  from  Dilton  Wilbur 

Jersey  Yellow — 

Small  seed  from  Holmes  Irons 

Jersey  Yellow — 

Large  seed  from  Holmes  Irons 

Southern  Queen — 

Bureau  of  Plant  Industry 


bushels 
487.0 
382.1 
284.7 
242.3 
108.1 
164.4 
153.8 
138.4 
98.7 


Note. — Variety  comparison  was  on  land  that 
cultivated  in  previous  years. 


had  been  heavily  manured  and 


as  the  result  of  recommendations  from  old  growers  in  the  county  who 
had  always  been  in  the  practice  of  saving  seed,  and  thinking  that  the 
medium  or  smaller  seed  was  not  desirable.  Large  and  small  seed  was 
secured  of  the  Yellow  Jersey,  and  the  results  of  these  2  tests  are  very 
interesting.  The  variety  demonstration  was  planted  on  good  ground 
which  had  received  a  generous  application  of  manure  in  the  row,  while 
the  fertilizer  work  was  conducted  on  absolutely  the  poorest  soils 
available.  The  tubers  were  bedded  by  Mr.  Waite  on  the  farm  of  Mrs. 
J.  Johns  when  the  plants  were  normal  size.  They  were  transplanted 
into  the  field  and  the  regular  cultural  methods  given  as  on  other 
varieties.  On  October  9,  the  variety  demonstration  was  dug,  and  on 
the  twelfth  they  were  graded  and  weighed  up  by  the  county  agent  and 
vegetable  specialist.  The  results  of  this  demonstration  are  as  follows : 
Below  is  given  the  yields  of  the  different  varieties  of  sweet  potatoes 
planted  in  the  variety  comparison  demonstration  at  Mrs.  J.  Johns, 
Toms  River,  1920.    Banking  is  given  in  table  3. 
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Fertilizer  Demonstrations* 

On  the  fatm  of  Mrs.  J.  Johns  a  fertilizer  demonstration  was  also 
conducted.  The  results  of  these  fertilizer  demonstrations  are  im- 
measurable, due  to  the  fact  that  the  old  growers  of  the  county  are 
Y'ery  skeptical  as  to  the  results  of  the  sweet  potato  yield  when  manure 
is  not  used  in  the  row.  Many  of  the  old  growers  laughed  at  the  county 
agent  and  specialist  when  the  proposition  was  put  to  them.  However, 
they  were  interested  that  the  work  should  go  on,  and  to  know  the  re- 
sults. No  sweet  potatoes  had  been  grown  before  on  fertilizer  and 
without  the  use  of  manure  in  Ocean  County.  All  of  the  fertilizer 
demonstrations  were  carried  on  in  duplicate  so  as  to  check  on  any 
uniformity  in  soil  conditionjs.  Following  are  the  results  secured  on 
the  3  demonstrations  conducted  in  the  county: 

Below  is  given  the  yields  obtained  from  different  grades  of  fertilizers 
used  in  the  sweet  potato  demonstration  at  Mrs.  J.  Johns.  Ranking 
is  ffiven  in  table  4. 


Table  4 


Rank 

GRADES 

Firsts 

Seconds 

Total 

1 

4-S-4   

bushels 

87.8 
80.0 
69.2 
65.1 
42.9 
39.4 
37.1 

bushels 

33.8 
32.3 
43.8 
36.3 
22.9 
38.2 
38.1 

bushels 
121.6 

2 
3 

Barn  vard  manure      

112  3 

2-S-4 

113.0 

4     1 

4-8-6                      

101.4 

5 

Hog  manure  and  acid  phosphates.  . . 
4-10-0 

65.8 
77.6 

7 

r,-8-4 

75.2 

Average  yields  of  different  grades  of  fertilizer  used  for  sweet  potato 
demonstration  at  the  farm  of  Sheriff  Brown  are  given  in  table  5. 

Table  5 


Rank  I 


GRADES 


Firsts 


Seconds 


Total 


1  14-8-4 

2  16-8-4 

3  12-8-4 

4  [Manure  plus  4-10-0 

5  IManure   

6  14-8-6 

7  14-10-0 


bushels 


bushels 


bushels 


73.7 

26.6 

100.3 

55.4 

33.3 

88.7 

48.0 

19.7 

67.7 

47.7 

79.8 

127.5 

42.9 

49.4 

92.3 

19.7 

28.8 

48.5 

12.1 

23.4 

35.5 

♦The   soil  on   which  all   demonstrationis  were  conducted   was   a   light   clear 
sand,  which  had  not  been  cultivated  or  manured  for  many  years. 
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Average  yields  from  different  grades  of  fertilizer  used  for  sweet 
potato  fertilization  demonstration  at  the  farm  of  W.  H.  Clayton. 
Ranking  is  given  in  table  6. 

Table  6 


Rank                           GRADES 

Firsts 

Seconds 

Total 

1 

1 

Manure   

bushela 

88.7 
65.2 
64.4 
62.6 
58.6 
32.4 

bushels 

20.1 
43.5 
37.6 
35.3 
36.5 
'     43.3 

bushels 
108  8 

2 

6-8-4 

108  7 

3 

4-8-4 

102  0 

4 

4-8-6 

97  9 

5 

2-8-4   

95  1 

6 

4-10-0 

75.7 

The  average  results  taken  from  3  sweet  potato  demonstrations  are 
given  in  table  7. 

Table  7 


GRADE  OF  F^ERTILIZER 

Firsts 

Seconds 

Total 

1,000  lbs.  per  A. 
4-8-4   

bu.  per  A. 

72.5 
66.5 
62.9 
61.8 
59.3 
27.1 

bu.  per  A. 

34.7 
38.8 
36.8 
32.7 
40.3 
33.0 

bu.  per  A. 
107.2 

Manure 

105.0 

4-8-6   

99.7 

2-8-4    

94.3 

6-8-4    

98.0 

4-10-0   

(>0.1 

Other  Results  on  But  One  Demonstration 


Manure  plus  4-10-0 

Hog  manure  and  acid  phosphate 


47.7 
42.9 


79.8 
22.0 


127.5 
65.8 


Camden  County 

As  the  result  of  a  community  meeting  in  the  extreme  eastern  paxt 
of  Camden  County  where  the  sweet  potatoes  are  grown  in  considerable 
quantities,  the  community  asked  for  work  to  be  done  in  reference  to 
potash  work  with  sweet  potatoes.  In  this  community  Tery  little 
manure  is  used  for  the  growing  of  this  crop.  The  use  of  various 
formulae  of  fertilizer  is  the  common  practice.  The  project  was  out- 
lined and  submitted  to  the  community  for  approval. 
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Mr.  Priestley  is  an  old  sweet  potato  grower,  and  his  land  is  in  fairly 
good  condition.  He  has  always  used  a  very  high  grade  of  fertilizer, 
the  common  formula  being  5-8-6.  Mr.  Priestley  believes  in  cover 
crops,  and  part  of  his  sweet  potato  ground  received  an  application  of 
tobacco  stems.    Eesults  are  given  in  table  8. 

Table  8 


GRADES                     1 

ACRE  YIELDS 

i       Firsts 

Seconds 

Total 

1 

5-8-4 

bushels 

195 
174 
168 
159 
132 
126 
99 

bushels 

36 
45 
48 
51 
69 
54 
39 

bushels 
231 

2 

6-8-6   

219 

3 

4-10-6  

216 

4 

4-10-8 

210 

5 

4-10-4   

201 

6 

3-9-2   

180 

7 

4-10-0 

138 

The  other  demonstrator  was  Oscar  Batelle  of  Waterford,  New 
Jersey.  Mr.  Batelle's  plot  of  ground  was  considerably  poorer  than 
Mr.  Priestley's  however.  The  results  of  the  demonstration  are  very 
gratifying.  Mr.  Batelle's  regular  fertilizer  was  a  4-10-0,  which  he 
has  been  using  for  years.  The  results  of  the  demonstration  show 
clearly  that  the  presence  of  potash  is  necessary  for  higher  yields. 

The  results  obtained  from  the  sweet  potato  fertilization  work  both 
in  Ocean  County  and  in  Camden  County  this  year  clearly  show  that 
a  fertilizer  containing  approximately  4  per  cent  of  nitrogen,  8  per 
cent  of  phosphoric  acidl  and  from  4  to  6  per  cent  of  potash  will  give 
the  best  results,  even  better  than  where  manure  is  used  alone.  The 
problem  in  the  future  with  this  work  will  be  to  get  the  growers  to 
form  a  definite  system  of  crop  rotation  so  that  a  good  cover  crop  may 
be  grown  and  plowed  under  on  the  sweet  potato  ground.  A  cover 
crop  forming  the  organic  matter  with  a  good  application  of  a  high- 
grade  commercial  fertilizer  will  produce  larger  crops  than  they  are 
now  prod^ucing  with  less  expenditure  of  money. 

On  October  27  the  Camden  County  Board  of  Agriculture  had  a  tour. 
One  of  the  scheduled  stops  was  at  the  farm  of  Mr.  Batelle,  who  had  the 
sweet  potatoes  from  the  various  fertilizer  plots  arranged  in  baskets. 
The  specialist  at  this  time  gave  a  summary  of  the  work  done  and  read 
the  results  obtained  from  the  othier  demonstrations.  Questions  were 
answered,  and  much  interest  was  showni  by  those  present.  Eequests 
were  made  at  this  time  for  plans  of  a  flue-heated  hotbed  for  plant 
growing. 
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Open  Flue-Heated  Hotbeds 

Late  in  the  fall  of  1920  numerous  requests  were  received  in  reference 
to  the  construction  of  open  flue-heated  hotbeds  for  the  growing  of  sweet 
potato  plants.  Plans  were  drawn  and  blue-prints  made.  It  was 
necessary  that  a  charge  of  25  cents  be  made  for  each  blue-print.  At 
the  present  date  the  following  blue-prints  have  been  mailed : 

New  Jersey   24 

New  York 3 

Pennsylvania    5 

Ohio 2 

Indiana 4 

Kansas    5 

Massachusetts    1 

Missouri    2 

Nebraska    1 

Maryland    1 

Texas 1 

49 


Vegetable  Project  No.  4 — Pepper  Work 

N"o  work  has  heretofore  been  done  for  the  pepper  growers  of  New 
Jersey.  This  industry  is  one  of  considerable  size  in  this  state,  stat- 
istics showing  that  approximately  53  per  cent  of  the  peppers  produced 
in  the  United  States  are  grown  here.  Work  was  started  this  year  in 
Cumberland  County,  and  repeated  from  last  year  in  Cape  May  County. 
Extension  work,  especially  with  the  fertilizer  phase  in  the  growing 
of  this  crop  is  extremely  diflBcult  due  to  the  fact  that  there  is  no 
definite  system  of  crop  rotation.  The  soils  vary  a  great  deal  in  the 
amount  of  plant-food  and  the  distances  of  planting,  and  the  varieties 
vary  a  great  deal.  This  is  a  very  good  crop  for  those  soils,  and  when 
the  price  for  peppers  is  normal,  will  constitute  quite  a  revenue  for 
the  growers. 

Fertilizer  Work 

The  growers  of  this  crop  generally  use  considerable  manure  with 
little  fertilizer,  especially  on  the  light  sandy  soils.  Due  to  the  scarcity 
of  manure,  it  is  necessary,  in  order  to  raise  proper  crops,  to  eliminate 
the  manure  and  resort  to  the  growing  of  cover  crops  supplemented  by 
commercial  fertilizers.  The  main  object  in  these  demonstrations  was 
to  demonstrate  the  influence  of  various  amounts  of  nitrogen,  phosphoric 
acid  and  potash  in  the  production  of  this  crop.  The  results  are  given 
in  table  9. 
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Table  9 

J.  J.  Gerard — Cumberland  County 


FERTILIZER 

Plot  No.  1 
In  Bushel 
Hampers 

2-8-3 

10% 

4-8-0   

0% 
10  Vi 

4-8-5    

Check   

7M> 
10% 

iov> 

4-8-7 

0-8-3   

4-12-3 

0% 

4-8-3 

11 

Buffer  rows 


7 'A 
8 

OMj 
IV2 


Plot  No.  2 
iBushel 
Hampers 


ioy4 

8% 
OVa 

IVi 
0% 
0% 

11 

10% 

7V2 

TVs 
7% 

7% 


Average 

Yield  in 

Bushel 

Hampers 


IOV2 

0% 

1>% 

7V2 

10% 

10% 

10% 

10% 


Average 
Yield  per 

Acre 
Bushels 


507 
493 
534 
405 
511 
547 
5G1 
588 


7%        I      309 


Increase 
Over 
Check 


162 

88 
129 

iofj 

142 
156 
18:5 


Sam.  Lee — Cape  May  County 


FERTILIZER 


Yields 


Average 

Yield 

per  Plant 


Total  Yield 
per  Acre 


Check    

Nitrate  of  Soda   

Sulfate  of  Ammonia .^ 

King  Crab  and  Nitrate  of  Soda 

King  Crab  and  Sulfate  of  Ammonia. . 
Average  hampers  per  acre  from  chem 

ical  fertilizer 

Average   hampers  per  acre   from  crab 

and  chemical  fertilizer 


lbs. 
201 
288 
308 
434 
411 


lbs. 
3.09 
4.88 
4.81 
3.94 
3.77 


bush3l 
hampers 
865 
1366 
1347 
1103 
1055 

1356 

1029 


Remarks :  It  pays  to  derive  ammonia  from  sulfate  of  ammonia  or  nitrate 
of  soda  if  July  applications  in  top  dressings  are  made. 

1,500  lbs.  of  5-8-3  were  used  per  acre. 

Application  a$  top  dressing  was  made  on  July  1,  1920. 

Conclusions:  Nitrate  of  Sod<a  best  for  late  top  di^ssing.  Sulfate  and  crab, 
especially,  should  be  applied  early  in  season.  Crab  should  be  used  under  the 
soil  rather  than  on  top. 
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Table  9  (Continued) 
Ralph  Schellinger — Cape  May  County 


FERTILZER 


Average 

Yield 
per  Plot 


Total  Yield 
per  Acre 


Increase 

per  Acre 

Over    Check 


21/^-12-3    

4-12-0    

4-12-5    

4-12-3    

(Nitrate)    (6-12-0)    

(Sulfate)    (6-12-0)    

4-12-7    

6-12-0    

King  Crab  Sulfate  and  Nitrate 
Check    


lbs. 
133 
123 
135 
142 
155 
129 
106 
115 

n 


bushel  hampers  I 
492  I 
455  I 
500 
525 
574 
477 
392 
425 

262 


bushels 

:>15 

130 
1G3 


The  soil  on  this  plot  has  alwaj's  received  heavy  applications  of 
manure. 

All  fertilizers  for  the  different  plots  had  for  a  base  a  2V2-12-3 
commercial  fertilizer.  The  above  changes  of  analysis  were  made 
by  adding  the  above-named  materials.  One-half  ton  per  acre  was 
the  amount  applied. 

The  last  picking  was  killed  by  frost  and  could  not  be  weighed. 

Vegetable  Project  No.  5— The  Improvement  of  Sweet  Com  by 

Emt  to  Row 

This  deanonstration  was  the  result  of  a  county  corn  show  held  at 
the  annual  meeting  of  the  County  Board  of  Bergen  County,  January 
3,  1920.  There  were  12  exhibits  at  this  show,  and  very  poor  com  was 
shown.  As  the  result  of  this  meeting  this  project  was  outlined  for  the 
purpose  of  increasing  interest  as  well  as  educating  the  growers  for  the 
better  selection  of  seed.  One  demonstrator  was  secured,  namely: 
Henry  Behnke,  with  the  Howling  Mob  variety.  The  results  of  this 
demonstration  were  very  interesting  and  conclusive.  Very  much  in- 
terest was  shown  by  the  com  growers  of  the  county.  The  results  of 
this  demonstration  are  as  follows : 

The  results  of  the  first  yearns  work  on  the  Howling  Mob  variety 
are  given  in  tab\e  10. 

Standardization 

Because  of  the  interest  shown  in  the  sweet  corn  work  at  a  field 
meeting  in  the  summer,  the  County  Board  of  Agriculture  appointed 
a  standardization  committee,  consisting  of  John  Handwerg,  J.  Pell 
Zabriskie,  Chas.  Braesacher,  Wm.  Behnke,  Wm.  Ehret  and  F.  S. 
Weisgerber.  At  a  meeting  on  February  28  this  committee  decided  on 
the  5  leading  varieties  on  which  to  continue  work  in  Bergen  County. 
These  are  given  in  the  following  list,  together  with  the  demonstrators 
who  will  carry  on  the  work : 

Early  White  Cory Henry  Behnke 

Early  Mayflower E.  A.  Korn 

Howling  Mob Henry  Behnke 

Early  Mammoth   F.  S.  Weisgerber 

Long  Island  Beauty John  Handwerg 
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Table  10 
Data  of  the  Original  Ears  (1919) 


Number  of  Ear 


Rows  on  Ear 


Length  of  Ear  in  inches 


3 

4 
5 
6 
7 
8 
9 
10 


7.5 

8. 

7.75 

7. 

7.5 

7.75 

8. 

7. 

7. 

7.5 


Number  of  Rows  on  1920  Ears 


Progeny  of 

Ears  with 

Ears  with 

Ears  with 

Ears  with 

Ear  No. 

18  Rows 

16  Rows 

14  Rows 

12  Rows 

1 

2 

5 

3 

2 

3 

2 

5 

3 

4 

4 

2 

4 

2 

8 

5 

6 

4 

C 

.. 

3 

5 

2 

7 

4 

2 

4 

8 

i 

2 

5 

2 

9 

4 

3 

3 

10 

1 

5 

4 

Data  on  the  Resulting  1920  Stalks 


Row 


Average  Height 
of  Stalk 


Average  Height  of 
Ear  on   Stalk 


inches 

inches 

1 

79 

24.75 

2 

94 

31.00 

3 

80 

21.25 

4 

79 

27.00 

5 

82 

27.50 

G 

76 

26.00 

7 

76 

27.25 

8 

77 

26.50 

9 

76 

25.00 

10 

72 

25.50 
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Vegetable  Project  No.  7 — Horse-Radish  FertUization 

On  the  farm  of  George  Haines  of  Brookdale  a  demonstration  was 
conducted  in  which  various  amounts  of  various  fertilizer  combinations 
were  used.  Table  11  shows  a  plan  of  the  demonstration  giving  the 
treatments  of  various  rows  in  the  demonstration  block. 


FERTILIZER 


MANURE 


Marketable   Roots 
per  Acre 


Sets  per  Acre 


4-10-0  .... 
4-10-0"  . . .  . 
4-10-3  .... 
4-10-3  .  . .  . 
G-10-3  .  .  .  . 
6-10-3  .  .  .  . 
4-lO-C)  .  .  .  . 
4-10-6  .  .  . . 
4-10-10  .  .  . 
4-10-10  .  .  . 

Check 

Check  .  .  .  . 

3-8-3 

Acid  Phos. 


Xo  Manure 
Manure   . . . . 
Xo   Manure 
Manure  . .  . . 
No   Manure 
Manure  . . . . 
Xo   Manure 
Manute   . .  . . 
No   Manure 
Manure  . .  . . 
Xo   Manure 
Manure  .  .  .  . 
Xo   Manure 
Manure   .  .  . . 


lbs. 
7022 
8932 
7141 
8050 
7385 
8i04 
7314 
9389.5 
7426 
7123 
6634 
7503 
7180 
7867 


lbs. 
1653 
2436 
1552 
2415 
1688 
2194 
1896 
2004.5 
1222 
2448 
1198 
1216 
1427 
2070 


Vegetable  Project  No.  9— Seed-Bed  Sterilization 

Owing  to  the  high  price  of  formaldehyde  very  little  soil  sterilization 
work  was  done.  In  following  up  the  results  of  one  of  the  men  who 
had  sterilized  the  season  before,  it  was  noticed  that  very  little  disease 
was  present  in  the  beds.  On  the  farm  of  John  Sedyen,  where  the 
work  was  first  done  in  the  fall  of  1918,  the  bed  sterilization  at  that 
time  contained  practically  no  disease,  showing  that  under  proper 
care  a  sterilization  bed  will  give  good  results  for  a  number  of  years. 


Miscellaneous  Work 

Boys'  and  Girls'  Clubs 

Some  time  was  spent  with/  the  drawing  up  of  projects  and  meeting 
with  clubs  for  the  purpose  of  outlining  Junior  Extension  work.  At 
the  present  time  there  are  tomato,  sweet  potato,  sweet  corn,  pepper 
and  asparagus  clubs,  organized  and  doing  good  work.  The  county 
agent  is  held  entirely  responsible  for  the  work  after  the  project  is 
outlined. 

Publicity 

Timely  Tips  for  Gardeners  were  written  and  sent  out  through  the 
Editor's  office  each  week  during  the  growing  season  to  the  newspapers 
of  the  state  for  the  benefit  of  the  home  gardeners.    Two  circulars  were 
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written,  one  on  the  culture  of  horse-radish  and  the  other  on  the  home 
selection  and  saving  of  tomato  seed.  During  thie  winiter  some  of  the 
si)€cialist'''s  time  was  giT"en  to  institute  lecture  work,  county  and  com- 
miinity  meetings.  The  rest  of  the  time  was  spent  with  county  organi- 
zation in  the  various  counties  as  well  as  the  writing  of  projects  and 
organization  of  work  for  the  year. 


Part  2 

The  following  list  gives  the  number  and  kinds  of  demonstrations 
under  way  at  the  present  time : 


Vegetable  Demonstrsations  in  New  Jersey,  1921 


C.  H.  NissLEi',  Leader 


Canhouse  Tomato 

Camden    

Cape  May 

Burlington     

Mercer 

Salem 


Total 

No. 

.         6 


Tomato   Seed  Saving 

Cumberland    10 

Bergen   3 

Mercer 4 

Middlesex   2 

Morris    1 

Tomato   Leaf    Spot   Disease 

Control 

Bergen   3 

Middlesex    1 

Sussex    1 


Sweet  Potato  Fertilizer. 

Atlantic    

Ocean 

Salem 

Sweet  Potato  Cultural.. 

Atlantic 

Ocean 

Cape  May   

Salem 


20 


10 


10 


PoDper  Variety 
Cape  May 


Total 
No. 


Canhouse   Tomato   Field 
Planting  Dates 


Cumberland 


Tomato  Fertilizer 

Passaic 

Sussex   


Tomato  Blocking 
Morris    


Sweet  Potato  Variety. 

Ocean  . .  ., 

Atlantic 

Cape  May  

Cumberland    

Salem 

Camden    

Burlington   


Sweet  Potato  Stem  Rot  Con- 
trol           1 

Salem 1 

Pepper  Fertilizer 6 

Atlantic 3 

Cape  May 1 

Cumberland   2 

Sweet     Corn     Variety     Im- 
provement (Ear-to-Row) .       6 

Bergen   5 

Burlington   1 
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Total 
No. 

Pepper  Disease   1 

Middlesex    1 

Miiskmelon  Fertilizer 3 

Passaic   2 

Atlantic 1 

Cabbage  Maggot  Control ...       9 

Gloucester 1 

Camden    3 

Burlington 1 

Mercer 1 

Passaic    2 

Sussex    1 

Cucumber  Beetle   Control..       5 

Cape  May 1 

Atlantic 2 

Sussex 1 

Cumberland 1 

E^STplant   Disease    1 

Middlesex 1 

Aphis  Control    12 

Bergen 2 

Gloucester 3 

Mercer  2 

Middlesex    3 

Monmouth 2 

Soil  Sterilization  13 

Bergen 4 

Passaic 6 

Atlantic 1 

Burlington   1 

Salem 1 


Total 
No. 

Cabbage  Fertilizer 2 

Passaic   2 

Cucumber  Fertilizer   1 

Sussex  1 

Horse-radish  Fertilizer  ....        3 
Passaic   3 

Celery    Leaf    Spot    Disease 

Control    6 

Bergen 2 

Passaic 2 

•Warren    2 

Lima  Bean  Mildew  Control.        2 

Cumberland   1 

Camden 1 
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REPORT  OF  THE  SPECIALIST  IN  FARM  CROPS  AND 
SOIL  FERTILITY 

Herbert  R.  Cox 

Most  of  the  projects  reported  herein  were  of  the  crop  season  of 
1920.     A  brief  statement  regarding  the  1921  program  is  appended. 

Potatoes 

Source  of  Seed,  This  continues  to  be  the  leading  demonstration 
project  with  potatoes.  Five  counties  with  a  total  of  14  demonstrations 
engaged  in  source  of  seed  demonstrations;  they  were  Monmouth, 
Middlesex,  Warren,  Cape  May  and  Camden.  The  scheme  of  the  demon- 
stration differed  widely  in  the  various  counties  according  to  conditions. 
In  Warren  County  a  simple  type  of  demonstration  was  put  on;  it 
consisted  in  bringing  in  one  lot  of  good  seed  of  the  Russet  variety 
and  distributing  it  to  4  farms,  where  it  was  grown  in  comparison  with 
the  farmer's  own  seed.  Very  striking  results  in  yields  were  shown 
by  the  improved  seed,  amounting  to  about  100  per  cent  increase  as 
an  average  of  all  4  demonstrations.  In  Middlesex  and  Monmouth 
Counties  the  farmers  recognize  the  value  of  good  seed;  the  problem 
is,  where  are  they  to  get  it.  In  these  counties,  therefore,  the  seed 
source  demonstrations  included  seed  from  a  large  number  of  sources 
of  each  of  the  3  leading  varieties:  Giants,  Green  Mountains  and 
Cobblers.  The  work  in  Camden  and  Cape  May  Counties  was  with 
the  Cobbler  variety  and  was  designed  to  show  the  value  of  good 
South  Jersey  late  crop  seed,  as  compared  with  ordinary  commercial 
seed. 

In  addition  to  source  of  seed  demonstrations  certain  minor  proj- 
ects were  carried  out  duriing  the  year,  including  some  spraying  in 
Middlesex  County  and  scab  control  in  Salem,  Ocean  and  Monmouth 
Counties. 

Com 

Variety  Demofisiraiions,  Ear  Corn.  There  was  a  total  of  58  com 
variety  demonstrations  in  12  counties.  The  methods  of  carrying  on 
this  work  were  the  same  as  described  in  previous  reports.  The  stands 
of  corn  in  the  various  plats  were  more  uniformly  perfect  in  1920 
than  during  any  previous  year.  There  is  no  doubt  but  that  this 
corn  variety  work  is  yielding  valuable  information  as  to  the  varieties 
adapted  to  the  different  sections  of  the  state. 
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Variety  Demonstration,  Silage  Com,  In  Bome  of  the  dairy 
counties  there  is  a  demand  for  similar  demonstrations  on  siilage  com. 
Five  of  these  were  carried  on  in  1920 — 2  in  Essex,  2  in  Sussex  and  1 
in  Somerset.  Yields  were  computed  on  a  basis  of  dry  weight  per 
acre  of  the  different  varieties. 

Inter-Cotinty  Corn  Yield  Contest,  During  the  summer  of  1920, 
2  county  agents — Camden  and  Ocean  Counties — spoke  to  the  special- 
ist] about  an  unusually  fine  field  of  com  in  each  of  these  counties  and 
indicated  that  they  would  be  willing  to  have  these  fields  entered  in 
competition  with  any  other  corn  field  in  the  state.  The  possibility 
of  stimulating  interest  in  com  production,  not  only  in  these  counties 
but  also  throughout  the  state,  by  arranging  a  contest  for  the  highest 
yield  of  a  measured  acre  of  com  was  immediately  recognized.  There 
were  5  counties  which  entered  this  contest,  nearly  every  counter  enter- 
ing more  than  1  fidd ;  they  were  Passaic,  Middlesex,  Camden,  Ocean 
and  Saiem.  The  highest  yield  was  reported  by  Salem  County  at 
142.8  bushels  per  acre.  There  were  7  fields  which  produced  over 
100  bushels  per  acre. 

Soil  Improvement 

Cover  Crop  Comparisons.  This  project!  consists  of  a  number  of 
plats  side  by  side  seeded  to  the  various  cover  crops  best  adapted  to 
the  loca.lity.  They  are  seeded  at  the  last  working  of  a  cultivated 
crop  or  after  the  crop  is  harvest edi.  The  purpose  is  to  acquaint  farmers 
with  the  characteristics  of  the  different  cover  crops  and  stimulate 
interest  in  the  use  of  cover  crops.  There  were  16  of  these  demon- 
strations undertaken  in  the  state  in  1920  in  7  of  the  counties.  Field 
meetings  were  held  in  the  spring  of  1921  at  8  of  these  demonstrations 
with  a  total  attendance  of  164  persons. 

Value  of  Cover  Crops.  The  purpose  of  this  project  is  to  show 
definitely  that  cover  crops  may  be  relied  upon  to  increase  the  pro- 
ductiveness of  the  soil.  It  involves  the  keeping  of  records  on  the  cover 
crop  plats  for  3  years  or  more,  as  well  as  on  the  check  plats  not  seeded 
to  cover  crop?^.  Gloucester  County  initiated  2  or  3  of  these  demon- 
strations in  1920.  In  1921  a  number  of  counties  will  undertake  this 
project. 

Cover  Crop  Campaigns.  In  some  counties  of  the  state  farmers 
l)elieve  cover  cropping  to  be  good  practice,  but  have  not  as  yet  gen- 
erally adopted  it.  Here  a  cover  crop  campaign  may  well  be  under- 
taken as  a  demonstration  activity.  Four  counties  conducted  cam- 
paigns during  1920— Gloucester,  Burlington,  Bergen  and  Cape  May. 
The  seed  ordered  consisted  largely  of  vetch,  crimson  clover  and  cow 
peas.  The  total  amount  of  seed  ordered  by  the  farmers  in  the  4 
counties  as  a  result  of  tlhis  effort  was  over  23  tons.  There  is  no  doubt, 
also,  but  that  a  great  deal  of  seed  not  figuring  in  the  above  total  was 
purcha?od  independently  as  a  result  of  the  agitation. 
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Miscellaneous 

Wheat  and  Rye  Variety  Demonstrations,  In  Somerset  County  a 
wheat  variety  demonstration  was  eatiabliahed,  including  6  varieties 
believed  to  be  well  adapted  to  the  section.  In  Ocean  County  rye 
variety  comparisons  of  2  different  kinds  of  rye,  viz.,  Kosen  and  com- 
mjon,  were  established  on  2  farms.  Field  meetings  were  held  at  all 
these  demonstrations  just  before  harvest  in  1921. 

Alfalfa  Strains.  Two  demonstrations  were  established  in  Sussex 
County  to  show  the  characteristics  of  the  various  strains  of  alfalfa, 
especially  to  indicate  the  strains  best  adapted  to  northern'  New  Jersey. 
Eight  different  strains  of  seed  are  here  represented. 

Amon^  miscellaneous  activities  not  connected  with  projects 
which  the  farm  crops  specialist  was  called  upon  to  handle 
may  be  mentioned  first  of  all  correspondence;  a  fifth  of  his  time 
probably  was  taken  up  in  answering  various  inquiries  on  soil  and 
crop  subjects  from  the  people  of  the  state.  He  furnished  a  number 
of  memoranda  to  the  demonstration  offices  in  the  counties  regarding 
timely  subjects.  He  prepared  9  articles  for  the  green  sheet  news 
service  of  the  College.  He  spent  some  time  in  preparing  for  the 
state  corn  show  of  1921;  and  he  was  elected  secretary  of  the  New 
Jersey  Alfalfa  Association  at  the  annual  meeting  in  January,  1921. 


Plans  For  Crop  Season  of  1921 

Early  in  the  year  the  farm  crops  specialist  visited  each  of  the 
counties,  meeting  the  county  agent  and  project  leaders  to  outline 
the  farm  crops  and  soils  program  for  the  year.  The  programs  for 
t[he  year  in  the  various  counties  included  the  1920  projects  listed 
above  as  well  as  several  additional  ones.  It  may  be  said  that  the 
county  programs  for  1921  have  been  more  carefully  planned  than  for 
any  previous  year. 
15 
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REPORT  OF  THE  SPECIALIST  IN  POULTRY 
HUSBANDRY 

WiLLAED  H.  x\lLEN 

The  poultry  extension  work  in  New  Jersey  during  the  past  year 
has  been  carried  on  along  the  lines  laid  down  shortly  after  the  work 
was  started  in  this  state.  According  to  this  program  the  poultry- 
extension  work  is  classed  into  6  main  groups  as  follows: 

1.  The  commercial  poultry  farm. 

2.  The  general  farm  flock. 

a.  The  large  specialized  flock. 

b.  The  small  farm  yard  flock. 

3.  The  exhibition  poultry  flock. 

4.  The  suburban  back  yard  flock. 

5.  The  boys'  and  girls'  poultry  club  flock. 

6.  The  highly  specialized  poultry  industry. 

a.  The  commercial  hatcheries. 

b.  Capon  production. 

c.  Commercial  broiler  production. 

d.  Commercial  fattening  establishments. 

Demonstration  projects  have  been  outlined  in  detail  following  the 
lines  of  subject  matter  that  are  considered  important  in  regard  tlo  the 
efficient  and  economical  success  of  the  industry.  These  demonstrations 
are  carried  on  through  the  cooperation  of  various  poultrymen  in 
communities  which  have  been  selected  beforehand  by  the  county 
agent  and  the  state  specialist  with  the  object  in  mind  as  io  their 
location  and  adaptability  to  doing  demonstration  work. 

All  demonstration  projects  have  been  outlined  in  detail  following- 
the  lines  of  subject  matter  that  have  been  considered  important.  The 
projects  are  as  follows : 

The  keeping   of   systematic   records  of  cost  of   production  and   amount 

of  return. 
The  development  and  use  of  good  strains  of  stock. 
The  elimination  of  the  poor  producer  through  the  practice  of  culling. 
The  construction  of  proper  poultry  houses. 
The  use  of  properly-balanced  rations. 

The  use  of  artificial  illumination  to  insure  more  efficient  egg  production. 
The  use  of  green  crops  in  the  poultry  yards. 

The  above  demonstration©  are  being  carried  on  in  over  50  com- 
munities throughout  the  state.  The  work  has  been  very  beneficial 
to  the  communities  and  the  individuals  themselves,  because  it  has 
been  the  means  by  which  standards  have  been  worked  out  in  regard 
to  egg  production,  feeding,  housing,  lighting,  time  of  hatching,  and 
many  otiher  factors  so  vital  to  good  management. 
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The  demonstrations  are  being  carried  on  by  one  or  more  co- 
operators  in  a  community  by  the  following  means : 

1.  Individual  poultry  men. 

2.  rommunity  poultry  clubs. 

8.  Boys'  and  girls'  poultry  clubs. 

4.  Cooperation  with  local  associations  through  the  promotion  of  educa- 
tional programs  and  the  establishment  of  new  associations. 

During  the  past  year  a  great  deal  of  time  and  effort  have  been 
spent  upon  the  keeping  of  systematic  records,  the  cost  of  production 
and  the  amount  of  returns  through  individual  demons tratoins.  Table 
1,  which  gives  the  summary  of  the  year's  work,  was  sent  out  to  the 
poultrymen  of  the  state  as  well  as  the  demonstrators. 

This  year  the  same  project  is  being  carried  on  with  about  40  in- 
dividual poultrymen.  On  May  15  a  6-months'  summary  was  made 
out  and  sent  out  to  various  demonsti-ators  and  county  agents  for 
their  information.    Table  2  includes  this  summary. 


Cominunity  Poultry  Clubs 

One  of  the  ways  in  which  the  poultry  department  through  ex- 
tension work  is  trying  to  get  the  newer  phases  of  the  poultry  knowledge 
practiced  by  the  poultrymen  of  the  state  is  through  poultry  clube. 
A  club  usually  consists  of  10  or  more  members  in  a  community  who 
desire  to  learn  better  poultry  management.  The  club  meets  once  a 
month  at  the  home  of  one  of  the  members  where  a  summary  is  made 
of  the  month's  work,  and  through  comparison  and  discussion,  reasons 
are  found  why  one  flock  is  doing  better  than  the  others.  After  the 
summary  is  taken,  timely  subjects  are  discussed. 

Table  3  is  the  summary  of  the  May  results  of  the  Flemington 
Poultry  Club. 

Boys'  and  Girls'  Poultry  Qubs 

At  the  present  time  there  are  several  Boys'  and  Girls'  poultry  clubs 
in  the  state,  many  of  them  doing  excellent  work  and  demonstrating 
what  better  management  will  do.  During  the  last  month  a  con- 
ference was  held  between  the  poultry  specialist  and  the  State  Club 
Leader,  at  which  time  a  definite  outline  was  drawn  up  covering  the 
kind  of  ix)ultry  clubs  mth  which  the  poultry  specialist  would  work. 
The  object  of  the  plan  was  to  try.  to  shape  the  club  work  so  that  iti 
would  be  of  large  enough  size  and  in  such  communities  that  it  would 
attract  attention  to  the  better  methods.  The  following  is  the  plan 
worked  out  by  the  state  dub  leader  and  the  poultry  specialist: 
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1.  The  club  shall  be  located  in  a  rural  community. 

2.  A  survey  of  the  home  conditions  will  be  made  before  the    club 
is  started. 

a.  To  sense  the  feeling  of  the  parents. 

b.  To  see  the  possibilities  for  enlargement. 

3.  A  local  committee  that  will  stand  as  sponsor  will  be  procured 
before  the  work  is  started  in  any  community. 

4.  Local  leadership  must  be  guaranteed  by  the  local  committee. 

5.  Eight  and  not  over  15  members,  owning  at  least  300  birds  shall 
be  considered  a  working  unit. 

6.  The  members  shall  be  at  least  12  years  old. 

7.  Birds  must  be  owned  by  members  themselves  or  in  partnership 
with  their  parents. 

8.  Every  club  shall  have  a  definite  goal  and  purpose  of  work. 

9.  Every  club  member  will  be  expected  to  keep  records  on  his  entire 
job,  reporting  them  by  the  last  meetiing  of  the  year,  which  will  be 
held  in  the  early  part  of  the  month  of  November. 

10.  At  the  end  of  the  season  a  community  meeting  will  be  held 
to  explain  accomplishments  of  the  club. 

11.  The  county  club  agent  will  have  direct  charge  of  the  club  in 
his  county  and  will  be  responsible  for  the  organization  and  follow  up 
work. 

12.  The  poultry  specialist  will  prepare  subject  matter  for  letters, 
club  meetings,  programs,  and  will  visit  the  projects  from  time  to 
time. 

13.  The  county  club  agent  will  be  directly  responsible  to  the  state 
club  leader  for  the  work  done  with  poultry  clubs  in  his  county. 


Cooperation 

The  poultrymen  of  New  Jersey  are  organized  as  is  no  other  branch 
of  the  agricultural  industr}\  Practically  every  county  in  the  staile 
has  one  or  more  active  poultry  organizations  carrying  on  regular 
montihly  meetings  with  excellent  educational  programs.  These  as- 
sociations make  a  heavy  call  upon  the  poultry  specialist  in  attending 
regular  meetings  and  taking  part  in  the  program.  It  is  through 
these  organized  meetings,  however,  that  the  specialist  is  able  to 
meet  large  numbers  of  active  poultrymen  and  to  gain  their  help  in 
taking  up  the  various  projects  in  the  extension  work.  In  many  of 
the  counties  t'hese  associations  are  active  in  the  support  of  extension 
activities,  giving  their  support  to  the  work  of  Farm  Demonstration, 
Home  Demonstration  and  Boys'  and  Girls'  Club  work  that  may  be 
carried  on  in  their  counides.  It  seems  possible  that  through  closer 
cooperation  between  these  organizations  and  the  extension  activities 
the  subject  matter  of  the  extension  program  may  be  placed  before 
the  poultry  interests  in  a  manner  that  could  in  no  other  way  be 
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possible.  It  is  the  plan  of  the  specialist,  as  time  goes  on,  to  make 
tliis  cooperalfion  more  nearly  universal,  in  order  that  the  organized 
poultry  interests  of  the  state  may  endorse  and  assume  some  respon- 
sibility toward  carrying  on  the  poultry  program  throughout  the  state. 


The  Development  and  Use  of  Good  Strains  of  Stock 

During  the  fall  of  1920,  300  pedigreed  white  Leghorn  cockerels 
were  distributed  throughout  the  state.  In  most  cases  the  arrange- 
ments were  made  through  the  county  agents,  who  handled  the  publicity 
and  secured  the  cooperators.  No  report  can  be  made  of  results  of 
this  project  as  yet.  At  a  later  date  when  it  has  been  possible  to 
study  the  performance  of  the  progeny  from  these  cockerels,  data  will 
be  obtained  as  to  the  fertility  and  hatchability  of  eggs,  quality  of 
chicks,  development  of  pullets  during  the  growing  season,  and  egg 
production  after  maturity. 

During  the  spring  of  the  present  year  25,000  hatching  eggs  were 
shipped  to  various  poultrymen  throughout  the  state,  the  procedure 
being  the  same  as  in  the  case  of  the  cockerels,  the  county  agent  ar- 
ranging for  the  men  to  whom  the  eggs  were  shipped.  Here  again 
reports  will  be  obtained  at  a  later  date,  upon  the  results  of  the  use 
of  this  stock.  Both  the  cockerels  and  hatching  eggs  are  from  the 
best  stock  at  the  Experiment  Station,  resulting  from  work  that  has 
been  carried  on  through  several  years  in  obtaining  a  strain  of  high- 
producing  birds.  This  extension  project  has  been  carried  on  for  the 
last  2  or  3  yeai^s,  and  comments  from  poultry  extension  men  and 
investigators  from  other  states  and  Canada  are  very  favorable  as  to 
the  results  which  they  have  observed  while  traveling  through.  New 
Jersey  as  to  the  effect  and  'influence  that  this  stock  has  had  through 
improving  the  general  stock  throughout  the  state.  A  fee  covering 
the  cost  of  raising  and  pedigreeing  these  males  was  charged,  amount- 
ing from  $3  to  $5  each.  The  hatching  eggs  were  sold  at  the  average 
price  then  received  by  commercial  poultrymen  so  that  those  receiving 
the  eggs  were  able  to  obtain  them  at  reasonable  prices,  considering 
the  quality  of  the  stock. 


The  Elimination  of  the  Poor  Producer  Through  the  Practice 

of  Culling 

The  art  of  studying  the  ability  of  a  fowl  to  produce  eggs,  as  evi- 
denced by  the  body  formation  and  pigmentation  has  been  established 
only  in  recent  years.  There  is  no  doubt  but  that  it  is  one  of  the  most 
important  facts  recently  established,  working  toward  the  improvement 
of  the  poultry  industry.  This  state  has  taken  a  leading  part  in  the 
development  of  this  work  and  it  has  been  a  part  of  the  extension 
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program  for  the  last  3  or  4  years,  so  that  throughout  the  state  leading 
poultrymen  are  culling  their  flocks.  This  results  in  an  increase  in 
the  percentage  of  egg  production,  as  well  as  an  immediate  saving 
through  the  marketing  of  the  non-producer.  Through  the  summer 
of  1920,  49  demonstrations  were  given  on  the  art  of  culling,  the 
procedure  being  to  arrange  with  the  county  agents  for  meetings  at 
which  the  poultry  specialist  would  explain  the  details  of  the  method, 
using  typical  specimens  from  the  flock  to  illustrate  the  subject,  culling 
several  of  the  birds  himself,  and  then  having  the  interested  members 
of  the  audience  cai-ry  on  the  work  under  his  supervision.  This  year 
several  demonstrations  have  already  been  given  at  meetings  of  various 
sorts  and  a  large  number  have  been  arranged  for  July  and  August 
throughout  the  state.  This  includes  evening  lectures  and  demon- 
strations at  tours  and  other  large  summer  meetings. 


The  Construction  of  Poultry  Houses 

There  has  been  a  general  call  for  aid  in  the  construction  of  various 
types  of  poultry  houses,  especially  in  laying  houses  which  follow  the 
general  plan  of  the  New  Jersey  multiple  unit  house.  An  average 
of  90  HINTS  TO  POULTRYMEN  and  circulars,  covering  the  sub- 
ject of  Poultry  House  Construction,  have  been  sent  out  each  month. 


The  Use  of  Green  Crops  In  the  Poultry  Yards 

In  certain  sections  of  the  state  there  is  much  need  of  a  system  of 
growing  green  crops  in  poultry  yards  and  ranges,  while  in  individual 
cases  throughout  the  state  the  lack  of  proper  green  crops  is  a  handi- 
cap to  the  poultiyman.  Considerable  information  is  given  in  in- 
dividual cases  through  personal  contact  and  written  information. 
In  addition  to  these  there  were  6  cooperators  who  have  been  raising 
alfalfa  and  rape  on  their  ranges,  following  instructions  furnished  by 
the  specialist.  In  all  cases  the  results  have  been  very  satisfactory, 
the  mortality  of  the  growing  birds  being  less  by  10  per  cent,  a  re- 
markable even  growth  being  secured  with  a  greater  egg  production, 
as  compared  with  the  results  from  previous  years. 

In  conclusion,  I  might  say  that  this  is  in  a  brief  way  an  outlined 
summary  of  the  work  carried  on  by  the  poultry  specialist  of  this 
state  during  the  past  year.  Due  to  the  fact  that  the  writer  has  been 
in  the  state  only  2  months,  it  is  impossible  to  give  as  complete  and 
accurate  a  report  of  the  year's  work  as  desired. 

During  the  past  year  and  a  half  there  have  been  two  changes  made 

in  poultry   specialists.     Under  these   circumstances   one   can   easily 

see  that  if  it  were  not  for  the  fact  that  the  work  was  laid  out  along 

■  definite  lines,  it  would  have  been  impossible  to  have  made  a  report  as 

complete  as  the  one  written. 
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REPORT  OF  THE  SPECIALIST  IN  DAIRY  HUSBANDRY 

M.  H.  Keeney 

The  writer  began  work  April  18^  1921.  Beimg  a  stranger  in  New 
Jersey  and  not  being  familiar  with  the  specific  conditions  in  the  state, 
the  major  portion  of  the  time  thus  far  has  been  spent  becoming  ac- 
quainted with  the  people,  the  agricultural  extension  organization  and 
policy  in  the  state,  and  the  general  dairy  situation.  The  writer  feels 
that  he  now  has  tb«  situation  sufficiently  well  in  hand  to  start  on  a 
definite  program  of  work  and  secure  results. 

Summary  of  meetings,  conferences,  farm  visits,  etc. : 

Days  spent  in-  field  35 

Days  spent  in  office 18 

Meetings  attended    12 

Attendlance    (total)     320 

Demonstrations   conducted    1 

Attendance  12 

Conferences  with  county  agents)  and  other  individuals 12 

Farm  visits   , 45 

Public  salee  of  pure-bred  cattle  attended 6 

Letters  written   130 

Publicity  and  educational  news  articles 12 

A  number  of  days  have  been  spent  in  the  field  with  J.  W.  Bartlett, 
Secretary  of  the  "New  Jersey  Holstein  Association,  for  the  purpose  of 
making  the  acquaintance  of  the  Holstein  breeders  of  the  state. 

Cow-Testing  Associations,  Several  days  have  been  spent  in  the 
field  in  the  interest  of  the  cow-testing  associations.  The  Morris^ 
Essex  Association,  in  particular,  had  never  been  a  strong  association 
and  was  about  to  go  to  pieces.  It  has  been  reorganized  and  strength- 
ened, so  they  will  start  the  new  year,  July  1,  with  a  full  association. 
In  the  case  of  this  association  it  was  necessary  for  the  dairy  specialist 
to  go  in  the  field  and  secure  members.  This  should  not  be  necessary, 
as  it  should  be  done  by  a  committee  of  farmers  and  the  county  agent. 
If  there  is  not  sufficient  interest  among  the  farmers  to  secure  the 
members  themselves  with  the  aid  of  the  county  agent  it  is  better 
not  to  start  an  association.  However,  a  combination  of  conditions  in 
Morris  County  and  the  fact  that  the  association  had  never  been  prop- 
erly organized  made  it  necessary  for  the  dairy  specialist  either  to  take 
the  field  or  see  the  association  discontinue  work.  The  Mercer  County 
Association  was  also  in  a  bad  way,  but  is  being  straightened  out  by 
the  county  agent  and  a  membership  committee.  The  Burlington 
County  Association,  which  had  lapsed  for  a  time,  was  reorganized 
and  began  work  May  1,  with  Peter  Gulick  as  tester.  Mr.  Gulick  is 
proving  an  efficient  man,  and  they  now  have  a  strong  association.  • 
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The  county  agent,  Mr.  Cross,  is  mainly  responsible  for  the  reorgan- 
ization. 

W.  J.  Thackaberry  replaced  James  Stuart  as  tester  for  the  Fleming- 
ton  Association  May  1.  Mr.  Thackaberry  is  making  good  with  the 
association  and  is  well  liked  by  the  farmers. 

Mr.  Tuoti,  tester  for  the  Salem  County  Association,  is  leaving  the 
work  July  1.  We  hope  to  secure  a  f our ^y ear  gradtiate  of  the  Pennsyl- 
vania State  College  to  replace  Mr.  Tuoti.  A  new  association  is  being 
organized  in  Salem  and  Cumberland  Counties.  For  some  time  past 
it  has  been  very  difficult  to  secure  well  qualified  men  for  supervisors. 
However,  we  are  now  able  to  get  very  good  men  for  this  work.  Most 
associations  are  paying  $3.00  per  day  and  expenses. 

It  is  the  aim  of  the  dairy  extension  department  soon  to  have  our 
cow  testing  associations  on  such  a  basis  that  they  will  carry  on  with- 
out requiring  much  of  the  time  of  the  dairy  specialist.  Also,  each 
cow  tester  will  in  reality  be  a  dairy  extension  man  in  his  community. 
It  is  possible  to  do  this  now  that  we  can  secure  competent  men  for 
testers. 

The  following  are  the  active  associations  in  the  state: 

"Name  of  Association  Tester  County 

Ringoes Stanley  Douglass Hunterdon 

Sussex  County R.  M.  Morrow Sussex 

Burlington  County. .  .Peter  Gulick Burlington 

Mercer  County    A.  DP.  Sisson Mercer 

Salem  County   Ferd.  Tuoti    Salem 

Morris-Essex   George  Loesser Morris  and   Essex 

Flemington    W.  J   Thackaberry Hunterdon 

Summary  reports  are  received  each  month  and  the  interesting 
features  are  given  state-wid^  publicity  and  in  addition  are  often 
published  in  the  leading  dairy  papers  of  the  country.  The  annual 
reports  are  of  great  value  anid  always  contain  forcible  illustrations 
of  the  value  of  this  dairy  improvement  work.  The  last  annual  report 
of  the  Mercer  County  Association  just  came  to  the  office  of  the  dairy 
specialist.  It  has  not  been  summarized  yet.  However,  an  outstand- 
ing feature  of  the  report  is  the  herd  of  J.  W.  Miller.  His  herd  of 
25  cows  leads  the  association  with  an  average  production  of  8,391 
pounds  of  milk  and  358  pounds  of  butterfat.  His  herd  of  25  cows 
made  a  return  above  feed  cost  of  over  $5,000.  The  5  best  cows 
averaged  11,230  pounds  of  milk  and  produced  milk  at  a  feed  cost 
of  $1.93  per  cwt.  The  5  poorest  cows  averaged  5,876  pounds  of  milk 
at  a  feed  cost  of  $2.98  per  cwt.  Thus,  the  5  high-producing  cows 
produced  milk  $1.05  cheaper  than  the  5  poorest  ones.  Mr.  Miller 
has  been  in  the  association  3  years,  and  each  year  has  seen  a  sub- 
stantial increase  in  production  over  the  preceding  year.  Another 
herd  in  the  association  averaged  5,906  pounds  of  milk  for  23  cows. 
The  5  high  cows  averaged  8,440  pounds  of  milk  at  a  feed  cost  of  $1.90 
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Fig.  1.     CJow/Testing  Associations  in  New  Jersey. 
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per  cwt.,  while  the  5  low  cows  averaged  3,810  pounds  of  milk  at  a 
feed  cost  of  $3.16  per  cwt.  Here  we  have  a  saving  ofl  $1.26  per  cwt.  in 
feed  cost  of  milk  for  the  5  best  cows  as  compared  with  the  5  poorest 
ones. 

The  cow-testing  associations  are  quietly  working  out  a  very  sub- 
stantial dairy  development  in  their  community  where  competent  men 
are  employed  as  cow  testers.  There  are  at  the  present  time  about 
175  dairymen  in  these  associations  in  New  Jersey. 

Cooperative  Bull  Associations.  There  are  6  active  bull  associations 
in  New  Jersey.  All  are  Holstein  Associations.  These  comprise  37 
herds  owning  cooperatively  28  registered  Holstein  bulls.  None  of 
these  associations  have  been  organized  long  enough  to  have  definite 
results  as  yet,  except  that  there  is  a  noticeable  improvement  in  the 
quality  of  the  young  stock  as  compared  with  the  older  cattle  in  these 
herds.  There  are  two  associations  in  the  process  of  organization  in 
Burlington  County,  one  a  Guernsey  Association  and  the  other  a  Hol- 
stein Association.  A  new  association  is  also  being  organized  in  Salem 
County  and  one  in  Warren  County.  Both  of  these  are  Holstein 
Associations. 

In  all  the  conferences  withl  the  county  agents  and  at  most  meetings 
this  bull  association  project  has  been  emphasized.  It  is  our  plan 
to  make  thisi  the  big  project  of  the  dairy  extension  work.  We  are 
doing  this  because  it  strikes  right  to  the  heart  of  the  greatest  weak- 
nei^s  of  our  dairy  business.  That  is  the  quality  of  the  cows  a  man 
is  working  with.  Tbe  producing  ability  of  a  man's  cows  is  the  one 
greatest  factor  in  his  net  returns  in  dollars  and  cents.  And  the 
only  way  to  improve  the  ability  of  our  cows  is  through  the  use  of 
high  class  pure-bred  bulls.  Since  the  bull  association  is  a  sure  and 
rapid  means  of  improving  our  herds  we  feel  that  every  possible  effort 
should  be  made  in  the  expansion  of  this  project. 

Boifsi'  and  Oirls'  Calf  Clubs,  This  is  not  a  project  under  the  dairy 
extension  department.  The  dairy  specialist,  however,  acts  in  an 
advisory  capacity  to  the  state  club  leader  and  the  county  club  agents. 
The  club  agent  in  Morris  County  has  called  for  the  dairy  specialist 
twice  to  meet  with  the  club  members  and  advise  them  on  care  and 
feeding  of  their  calves.  In  Long  Valley  each  of  the  calves  were  in- 
spected and  suggestions  given  relative  to  care  and  feed  and  fitting 
them  for  show  this  fall.  A  number  of  the  clubs  have  arranged  for 
the  dairy  specialist  to  be  present  at  their  annual  round-up  this  fall 
to  judge  the  calves  and  conduct  judging  demonstrations.  Some  as- 
sistance has  been  given  the  club  agents  in  securing  suitable  calves  for 
the  club  members. 

Breed  Improvement  WorJc.  In  addition  to  the  breed  improvement 
work  through  the  bull  associations  and  cow-testing  associations 
assistance  is  given  the  dairymen  in  locating  and  securing  desirable 
breeding  stock.     Wherever  tbere  is  sufficient  interest  in  one  community 
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it  is  the  aim  of  the  dairy  extension  department  to  get  the  farmers 
together  and'  pool  their  orders  so  as  to  buy  cattle  in  carload  lots,  thereby 
reducing  expenses.  This  is  mainly  for  the  purpose  of  purchasing 
pure-bred  females.  The  farmers  desiring  cattle  select  a  purchasing 
committee  who  buy  the  cattle.  The  dairy  specialist  takes  no  part 
in  the  selection  and  purchase  of  the  cattle.  He  does,  however,  en- 
deavor to  arouse  interest  among  farmers  for  the  purchase  of  pure- 
breds  and  to  get  them  together  to  purchase  cooperatively  and  make 
it  a  community  project.  He  further  gives  assistance  to  these  be- 
ginners in  the  keeping  of  records  and  registration  papers  on  their 
pure-bred  animals  and  may  give  advice  as  to  feed  and  care,  testing 
the  cattle,  etc. 

A  group  of  farmers  in  Essex  County  have  made  up  an  order  for  a 
carload  of  registered  t\^o-year-old  Holstein  heifers  and  expect  to 
purchase  them  soon.  There  is  considerable  interest  in  Burlington 
County,  and  they  will  probably  purchase  some  more  pure-breds  this 
summer. 

Two  young  farmers  in  Morris  County,  Elias  Johnson's  Sons,  Dover, 
had  purchased  three  pure-bred  Holstein  heifer  calves.  The  dairy 
specialist  advised  them  to  tuberculin  test  their  herd  of  grade  cows 
and  if  they  had  any  tuberculosis  to  clean  up.  The  result  was  they 
lost  all  but  3  cows  on  the  test.  However,  they  took  what  money  they 
received  for  the  reactors  and  put  it  in  pure-bred  cows.  The  dairy 
specialist  knew  of  6  good  young  cows  for  sale.  He  told  these  farmers 
that  these  were  good  cows  as  shown  by  their  cow-testing  association 
records.  These  farmers  purchased  these  cows  and  are  now  on  the 
high  road  to  success  in  the  pure-bred  business. 


Demonstrations 

Feeding  Demonstrations.  No  feeding  demonstrations  have  been 
conducted  by  the  dairy  specialist.  However,  it  is  planned  to  have 
some  later  in  the  season. 

Judging  Demonstrations.  Judging  demonstrations  illustrating 
how  to  select  good  dairy  cows  judging  them  by  their  conformation  or 
dairy  type  are  often  given  at  meetings,  local  fairs,  county  fairs,  com- 
munity picnics,  daiiT  tours,  etc. 

The  dairy  specialist  has  conducted  one  judging  demonstration 
since  he  began  work  in  April.  This  was  in  Essex  County.  The  farmers 
showed  a  very  keen  interest  and  gave  the  specialist  a  vote  of  thanks 
as  an  expression  of  their  appreciation  of  thie  demonstration.  One 
farmer  stated  that  he  received  more  benefit  from  the  demonstration 
than  he  could  get  from  a  half  a  dozen  lectures. 

Meetings  and  Conferences.  Twelve  meetings  with  a  total  at- 
tendance of  320  people  have  been  attended.  In  most  cases  the 
specialist    presented    subject    matter    material.     Twelve    conferences 
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have  been  held  with  county  agents  and  community  leaders  to  discuss 
the  dairy  projects  and  consider  what  work  would  be  applicable  to 
the  local  conditions. 

Dairy  Schools 

The  dairy  schools  consist  of  a  series  of  educational  and  demon- 
strational  lectures  to  the  farmers  in  a  given  community.  Sufficient 
interest  must  be  shown  to  guarantee  an  average  attendance  of  at  least 
25  farmers.  These  schools  consist  of  a  series  of  6  lectures  covering 
the  main  phases  of  the  production  and  marketing  of  clean  milk.  The 
schools  are  usually  held  once  a  week,  and  a  different  topic  is  dis- 
cussed each  week.     The  subjects  are  as  follows : 

1.  How  to  Tell  a  Good  Cow  by  Looking  at  Her.  Demonstration 
with  lantern  slides. 

2.  Feeding  the  Dairy  Cow. 

3.  How  to  Produce  Clean  Milk  and  Why  It  is  Important. 

4.  Diseases  of  Dairy  Cattle  and  Their  Control. 

5.  Marketing  Problems  and  Their  Solution. 

6.  Principles  of  Breeding  for  High-Producing  Cows. 

The  dairy  specialist  is  planning  to  hold  a  number  of  these  schools 
later  in  the  season. 

Publicity 

Publicity  is  given  to  special  features  of  the  work  through  reports, 
news  letters  and  publications  in  the  farm  and  dairy  papers.  The  pur- 
pose is  twofold,  viz.,  educational  and  advertising  or  propaganda. 
All  the  news  articles  should  have  educational  value.  In  addition  their 
purpose  is  to  arouse  interest  and  create  favorable  sentiment  for  the 
dairy  projects.  Twelve  news  articles  have  been  written  by  the  dairy 
specialist  since  he  began  work  April  18. 


Digitized  by 


Google 


EXPERIMEXT  STATION  REPORT.  241 

REPORT  OF  ASSISTANT  EXTENSION  SPECIALIST  IN 
DAIRY  HUSBANDRY 

Stanley  B.  Roberts 

The  writer  of  this  report  was  assistant  specialist  to  John  W.  Bartlett 
until  February  1,  1921.  From  February  1  to  April  18  he  was  the  only 
specialist  in  dairying  in  the  state.  After  the  new  specialist  M.  H. 
Keeney  had  been  started  and  after  some  work  which  had  been  started  in 
other  counties  was  finished,  efforts  were  concentrated  beginning  May 
15  on  the  counties  of  Hunterdon,  Warren,  Sussex  and  Passaic,  as  the 
Director  of  Extension  planned.  The  responsibility  of  dairy  exten- 
sion in.  the  rest  of  the  counties  of  the  state  was  giv^en  to  M.  Keeney. 
This  report  therefore  will  be  divided  into  two  parts,  one  from  July  1, 
1920,  to  May  15,  1921,  and  the  other  from  May  15,  1921,  to  Julv  1, 
1921. 

Report  from  July  1,  1920,  to  May  15,  1921 

Days  spent  in  the  field 194 

Days  spent  in  the  office 03 

Meetings  held 30 

Attendance   1,279 

An  average  of  about  15  letters  per  week  were  written.  An  average 
of  10  farms  per  week  were  visited. 


Organization 

Coto  Testing  Associations.  On  account  of  the  great  demand  for 
men  and  the  big  wages  paid  in  the  cities  there  has  been  a  great  deal 
of  difficulty  until  lately  in  keeping  testers.  For  this  reason  much 
time  has  been  spent  in  starting  in  new  testers.  Of  late  we  have  been 
able  to  get  more  competent  testers  and  have  not  been  annoyed  by  having 
them  leave  thedr  jobs  as  frequently.  A  new  cow-testing  association 
was  organized  in  Morris  and  Essex  counties  which  started  its  year 
July  1,  1920.  Another,  organized  in  Burlington  County,  started 
May  1,  1921.  I  believe  the  last  one  mentioned  is  the  best  organized 
cow-testing  association  in  the  state,  because  it  was  so  organized  that 
the  farmers  have  the  entire  responsibiliy  and  they  liave  gone  ahead 
and  shouldered  the  work  and  have  started  in  wdth  a  full  membership 
with  the  money  p>aid  in  advance  for  financing  the  association. 
10 
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Four  associations  have  taken  tours  under  our  direction  to  visit  pure- 
bred herds  to  leam  how  good  herds  are  built  up  and  have  found  that 
in  many  cases  they  were  built  up  from  a  small  beginning ;  in  f act^  in 
some  cases  where  there  were  only  one  or  two  foundation  animals.  The 
Essex  County  farmers  cooperated  in  the  purchase  of  the  first  pure- 
bred bull  in  their  locality,  5  farmers  joining  in  bujring  one  bull,  and 
another  buying  one.  This  was  done  on  one  of  our  tours.  Several 
men  since  then  have  purchased  pure-bred  heifers  and  several  others 
are  in  the  market  for  pure-bred  foundation  animals,  and  certainly  will 
buy  when  they  can  find  the  kind  they  should  have.  In  fact  they  are 
organizing  to  buy  a  carload  of  pure-bred  stock. 

The  Hunterdon  County  Association  members  have  been  purchasing 
pure-bred  bulls.  At  least  8  bulls  have  been  placed  at  the  head  of 
their  herds  and  in  some  cases  2  men  have  been  persuaded  to  buy 
jointly  and  use  the  same  bull.  Pure-bred  heifers  also  have  been  pur- 
chased as  foundation  animals.  At  one  of  the  association  meetings  the 
writer  gave  a  talk  in  which  he  pointed  out  the  advantages  of  better 
stock.  One  of  the  farmers  said  that  it  did  not  pay  to  raise  calves 
and  that  he  always  bought  a  cow  and  kept  her  until  she  went  dry.  On 
a  previous  visit  the  specialist  had  seen  this  man^s  herd,  and  it  was  not 
a  very  good  one.  We  visited  this  man  again  and  interested  his  son 
in  raising  a  good  herd  and  as  a  result  he  has  today  5  pure-bred  females 
and  his  first  pure-bred  bull.  When  starting  a  new  tester  on  an  Essex 
County  farm  which  was  keeping  a  very  inferior  herd,  we  had  an 
opportunity  to  talk  "better  stock"  to  the  farmer.  When  we  visited 
this  farmer  a  few  months  later  he  was  the  proud  possessor  of  4  beautiful 
pure-bred  females  and  a  pure-bred  bull.  Four  farmers  have  started 
pure -bred  herds  in  this  community.  Many  such  instances  could  be 
mentioned.  We  mention  this  work  in  connection  with  cow-testing 
associations  because  the  cow-testing  association  gave  us  an  opportunity 
through  meetings  and  personal  visits  to  do  this.  The  cow-testing 
association  with  the  right  kind  of  tester  does  a  great  deal  as  a  source 
of  inspiration  to  the  farmer.  The  Morris-Essex  County  As?oeiation 
has  been  strengthened  a  great  deal  since  the  last  tester  took  hold  of 
the  association.  He  has  been  responsible  for  the  association's  climbing 
from  a  membership  of  13  to  20. 

Bull  Associations.  There  are  at  present  6  bull  associations  in  the 
state.  Three  associations  have  been  organized  this  year,  one  in  Passaic 
County,  one  in  Salem  County  and  another  in  Sussex  County.  In  the 
valley  where  the  Laytons  Bull  Association  is  located  thie  writer  has 
influenced  19  farmers  to  use  pure-bred  bulls.  He  has  advised  and 
helped  them  select  their  bulls.  During  this  year  5  farmers  in  this 
valley  have  been  started  in  pure-breds  besides  the  ones  started  the  year 
before,  as  eaeli  lias  purchased  from  one  to  tliree  pure-bred  females. 
These  females  were  located  by  the  specialist.  There  will  soon  be  many 
more  pure-bred  females  in  the  herds  of  these  farmers  as  there  is  at 
present  a  demand  for  heifers  from  these  communities. 
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Other  Associations.  A  State  Holstein-Friesian  Association  founded 
on  local  associations  was  organized  this  year  on  a  3-year  basis  and  a 
full-time  paid  secretary  hired.  Under  his  supervision  a  state  sale  was 
held. 

Boys'  and  Girls'  Calf  Clubs 

The  daily  specialists  have  helped  the  calf  clubs  by  advising  on  sub- 
ject matter,  giving  judging  demonstrations  and  holding  conferences 
with  the  local  leaders  and  club  leaders  to  make  up  programs  of  work 
for  their  clubs. 

Dairy  Schools 

Two  dairy  schools  were  conducted  this  spring,  one  in  Passaic  County 
and  another  in  Hunterdon  County.  These  were  a  great  success.  The 
schools  were  made  up  of  6  lectures  each,  and  meetings  were  held 
twice  a  week.  The  average  attendance  for  each  night  was  28.  Testi- 
.  monialai  by  the  farmers  of  what  the  school  had  done  for  them  proved 
to  us  that  they  were  taking  home  ideas  and  putting  them  into  practice. 


Demonstrations 

After  the  school  at  Paterson  2  feeding  demonstrations  were  con- 
ducted by  2  farmers,  the  county  agent  and  the  writer.  The  farmers 
weighed  the  milk  and  followed  the  directions  of  the  specialist.  The 
farmers  discovered  that  there  was  a  big  saving  in  mixing  their  own 
feed.  One  farmer  made  $18.50  per  month  more  on  6  cows  by  mixing 
a  ration  reconimended  by  the  Agricultural  College  than  he  did  by 
buying  ready-mixed  rations.  A  meeting  was  called  by  the  county 
agent.  After  the  demonstration  was  completed,  the  county  agent 
called  a  meeting  which  was  held  in  the  barnyard  of  the  cooperator. 
A  blackboard  was  hung  on  the  barn  door,  and  the  writer  put  the  re- 
sults on  the  board.  There  were  27  farmers  present  and  many  de- 
clared that  it  was  a  good  piece  of  work  for  the  dairymen  of  that  section. 
These  results  have  been  used  to  illustrate  feeding  talks. 


Conferences 

The  writer  met  with  the  county  agents  in  conference  at  New 
Brunswick  and  in  their  own  offices  to  make  dairy  extension  programs 
of  work  for  the  different  counties.  Conferences  were  held  with  cow 
testers  and  local  leaders  to  advise  on  methods  and  subject  matter. 
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Dairy  Improvement  (Additional) 

Aside  from  organization  work  we  advised  individual  farmers  on 
purchase  of  bulls,  tuberculin  testing,  feeding  and  dairy  building  and 
equipment.  We  have  seen  our  advice  used  and  appreciated  by  the 
users.  We  have  told  farmers  where  they  could  get  pure-bred  bulls  at 
reasonable  figures,  for  when  we  visited  a  pure-bred  herd  and  saw  a 
good  bull  calf  we  inquired  about  his  breeding  and  price  and  carried 
the  information  to  the  man  who  was  in  need  of  a  good  bull.  Much 
tuberculin  testing  has  taken  place  as  the  percentage  of  increase  will 
show  this  year,  as  the  accredited  herd  plan  and  its  advantages  have  been 
explained  to  the  farmers  by  the  dairy  specialist,  thie  percentage  of 
tuberculin  tests  shows  an  increase  this  year. 

Exhibits 

The  dairy  specialist  has  advocated  putting  good  pure-bred  cattle 
on  exhibition  in  the  form  of  shows  to  educate  the  farmers  and  also 
serve  as  an  inspiration  to  breed  better  cows.  He  has  helped  select 
cattle  for  these  shows.  The  three  big  shows  last  year  were  held  at 
Trenton,  Belvidere.  Alcyon  Park  and  tliere  was  also  an  exhibit  at 
Farmers'  Week,  Trenton. 

May  15,  1921,  to  July  1,  1921 

Days  spent  in  the  field   29 

Days  spent  in  the  office 12 

Meetings  held 14 

Attendance     424 

Conferences    9 

Farm  visits 127 


Organization 

Cow-Testing  Associations,  Two  cow-testing  association  meetings 
have  been  held.  A  new  tester  was  started  in  the  Flemington  Asso- 
-ciation.  The  specialist  when  starting  the  tester  told  a  member  where 
he  could  sell  an  excellent  bull  calf  and  he  sold  this  calf  to  a  man  who 
had  attended  the  dairy  school  at  Clinton  and  who  had  asked  the 
specialist  to  find  him  such  a  calf.  A  meeting  was  held  by  the  Eingoes 
Association  in  Hunterdon  County.  The  specialist  outlined  a  dairy 
school,  and  they  voted  to  start  one  July  7.  The  Sussex  Association 
has  added  2  members. 

Bull  Associations,  The  Laytons  Association  invited  the  farmers 
of  Walpaek  Center  to  their  annual  meeting  where  a  program  was 
provided  by  the  specialist.  The  program  was  an  illustrated  talk  by 
Professor  T?egan  on  "How  to  Pick  a  Cow  by  Looking  at  Her/'  and  a 
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talk  on  bull  associations  by  the  writer.  The  testimonials  of  the  mem- 
bers of  the  Lajrtons  Association  convinced  the  Walpack  men  that  a  bull 
association  was  just  what  they  wanted,  and  a  week  later  they  organized. 
There  are  6  members  and  3  bulls  to  be  used'  on  6  herds.  Two  of  these 
bulls  w^re  selected  by  the  specialist.  The  Lay  tons  and  Walpack 
Associations  joined  in  a  tour  to  visit  some  great  pure-bred  stock  to 
get  an  idea  to  work  for.  They  are  advised  by  us  to  start  in  with  a 
foundation  animal  or  2  and  build  up.  Bull  associations  have  been 
explained  to  the  fanners  of  Warren  County  at  several  meetings. 

0 titer  Associations.  A  Young  Men's  Dairy  Improvement  Club  was 
organized  in  Delaware  Valley.  There  are  17  members  to  start  with. 
The  purpose  is  to  cooperate  in  breeding  up  pure-bred  herds  of  excellent 
quality,  to  learn  the  best  methods  of  dairying,  to  make  a  reputation 
for  the  community  through  good  stock.  Pure-bred  stock  will  be 
brought  in  and  community  testing  done.  The  association  is  under 
a  constitution.  The  ages  of  the  members  are  from  15  to  30.  This 
is  the  first  of  its  kind  to  our  knowledge. 


Boys'  and  Girls'  Calf  Club 

The  specialist  has  attended  2  meetings  with  the  club  leader  of 
Warren  County.  The  club  leader  and  specialist  made  a  program  of 
work  and  this  is  being  carried  out.  The  meeting  at  Changewater 
resulted  in  a  calf  club  with  all  the  members  pledged  to  secure  a  pure- 
bred calf. 

Exhibits 

The  Sussex  County  Fair  has  never  had  a  good  cattle  exhibit.  The 
specialist  felt  that  there  were  great  possibilities  of  a  good  cow  show. 
Last  year  there  were  about  4  head  of  cattle.  The  county  agent  and 
specialist  met  the  committee  and  presented  to  them  a  program  by 
which  thiey  could  have  -  an  excellent  cattle  show.  This  committee 
agreed  to  build  sheds  to  accommodate  50  head.  They  have  collected 
about  $400  thus  far  from  the  bankers  and  business  men  to  help  build 
a  shed  and  use  as  prize  money.  They  plan  to  spend  about  $300  for 
prizes,  the  first  prize  to  be  $25  instead  of  $5.  We  plan  to  give  the 
committee  some  help  in  selecting  the  animals  and  show  them  how  to 
go  about  getting  the  animals. 

Schook 

There  is  a  dairy  school  at  Vail,  Warren  County,  which  has  had  2 
lectures  and  4  more  to  be  given.  The  first  2  meetings  had  an  average 
attendance  of  46.  Schools  have  been  arranged  for  in  Hunterdon 
County  and  another  in  Warren  County  during  the  summer  months. 
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REPORT  OF  THE  FRUIT  SPECIALIST 

A.  Freeman  Mason 

Diiring  the  past  year,  the  following  phases  of  horticultural  ex- 
tension work  were  emphasized: 

1.  Pruning  Demonstrations. 

v;.2.  Spraying  Demonstrations. 

3.  Renovation  of  Peach  Orchards. 

4.  Fertilizer  Demonstrations. 

*o.  Dusting  Peaches  Demonstrations. 

6.  Grape  Pruning  Demonstrations. 

7.  Control  of  Peach  Borers  by  the  use  of  Paradichlorobenzene. 

8.  Laying  out  and  Planting  of  Orchards. 

9.  Demonstration  Orchards  (in  which  all  operations  are  super- 

vised or  carried  out  by  specialist  and  county  agent.) 

10.  Organization  of  Pruning  and   Spraying  Association    (Coop- 

eratively )  • 

11.  Organization  of  Boys*  Club  Orchard  Project, 

12.  Packing  and  Marketing  Demonstrations. 

13.  Renovation  of  Farm  Orchai-ds. 

14.  Orchard  Equipment  Demonstrations. 

While  the  season  was  very  favorable  to  crop  growth,  and  there  were 
very  few  serious  insect  and  disease  infestations,  which  resulted  in  very 
heavy  production,  and  while  general  price  deflation  and  oversupply  of 
fruit  injured  price,  the  results  of  the  demonstrations  were  fairly 
favorable  in  nios»t  sections.     A  discussion  of  each  topic  follows: 

1.  Pruning  Demonstrations.  Pruning  demonstrations  were  carried 
on  at  the  following  places:  Henry  Albertson,  Burlington,  Burlington 
County;  Howard  DeCou,  Haddonfield,  Camden  County;  William 
Ackerson,  Hazlet,  Monmouth  County:  Greorge  Martin,  Ea)tontown, 
Monmouth  County. 

The  pruning  demonstrations  are  long-time  demonstrations  which 
are  staged  in  an  orchard  for  from  3  to  5  years.  The  results  of  pruning 
do  not  show  up  in  a  very  striking  manner  in  one  year,  the  beneficial 
results  being  due  to  the  stimulation  of  those  portions  of  the  tree 
which  have  become  weakened  through  lack  of  light  and  plant- food. 
Eegarding  one  demonstration  in  Monmouth  County,  George  Martin 
writes,  "as  you  know  it  is  hard  for  a  farmer  to  keep  records,  but  I  am 
sure  that  I  did  not  use  more  than  f  of  the  material  (on  the  pruned 
trees)  thait  I  used  on  the  other  trees,  they  were  much  easier  to  spray 
and  I  know  I  did  a  more  thorough  job.  My  orchard  produced  50 
per  cent  more  fruit  I  think  than  ever  before."  In  the  Henry  Albert- 
son's and  Howard  DeCou's  orchards  the  pruning  work  was  on  young 
trees  just  coming  into  bearing.  On  the  Stayman  Winesap  in  the 
Albertson  orchard  heading-back  to  secure  stocky  growth  was  com- 
pared with  trees  which  were  not  headed  back.  The  latter  bent  over 
somewhat  out  of  shape  with  fruit  in  some  cases,  while  those  which 
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Fig.  1.    Applying  Paradichlorobenzene — September,  1920. 


Fig.  2.     Worming  the  Treated  Trees — May,  1921. 
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were  cut  back  stood  up  under  the  heavy  crop  very  well  and  are  in 
better  shape  for  next  year.  The  unpruned  checked  trees  produced 
heavier  crops  than  the  pruned  trees,  due  probably  to  the  stimulation 
of  wood  growth  on  ithe  pinined  trees  through  fairly  heavy  pruning. 
The  season  being  unusually  free  from  scab  was  favorable  for  the 
development  of  unusually  clean  crops  on  unpruned  trees. 

2.  Spraying  Demonstrations,  The  6  apple-spraying  demonstrations 
were  the  most  important  features  of  the  work  carried  on  by  the 
specialiait  during  the  past  season. 

At  Henry  Ackerson's,  Hazlet,  the  demonstration  was  repeated  on 
the  same  block  of  Ben  Davis  trees  used  in  1919.  The  feature  of 
this  demonstration  was  a  comparison  of  the  value  of  spraying  2,  4 
and  6  times  to  prove  'that  spraying  was  responsible  for  the  large 
crop  increases  secured  in  1919  on  the  sprayed  blocks.  The  results 
were  as  follows : 

No.  Sprays  Crop  per  Tree 

, ' s  r ' N 

1919       1920  1919  1920 

Block  1    6  6  5%bbls.  5     bbls. 

Blocks    2  4  3%  bbls.  5      bbls. 

Blocks    12  2     bbls.  2%  bbls. 

Seventy-five  growers  were  convinced  of  the  value  of  spraying  at 
the  demonstration  meeting  on  October  12.  The  total  cost  for  6 
sprays  was  $1.53  per  tree. 

The  most  important  spraying  demonstration  was  at  Lester  Collins, 
Maple  Shade,  Burlington  County,  where  the  codling  moth  was  so 
severe  that  they  had  never  been  able  to  control  it.  The  specialist 
applied  the  full  Experiment  Station  schedule  to  the  demonstration 
block  of  330  20-year  old  trees,  at  a  cost  of  $1.54  per  tree  and  secured 
perfect  control  of  the  first  brood-sting,  and  73  per  cent  to  88Vi>  per 
cent  control  of  second  brood  side-sting,  and  matured  a  larger  crop 
than  on  the  rest  of  the  orchard  and  completely  changed  Mr.  (^ollins.' 
system  of  spraying  io  one  closely  resembling  that  recommended  by 
the  Experiment  Station.  Forty-two  fruit  growers  saw  the  results 
at  a  meeting  on  October  9.  At  the  Shimp  orchard  at  Hancock's 
Bridge  a  superb  crop  of  York  and  Grimes  from  86  per  cent  to  9l 
per  cent  perfect  was  produced  on  the  demonstration  block,  it  being 
the  first  time  the  orchard  had  had  a  clean  crop.  Three  growers 
bought  power  sprayers,  4  set  out  orchards,  and  23  are  applying  the 
full  spray  schedule  as  a  result  of  this  demonstration.  Spraying 
demonstrations'  were  also  successful  at  Raymond  Griggs,  CranbuiT, 
and  Henry  Albertson,  Burlington,  while  one  was  unsuccessful  at  C. 
F.  Stanger's  Sons,  at  Glassboro,  due  to  lack  of  data  on  the  codling 
moth  emergence. 

Control  of  Peach  Leaf  Curl  Dem^nMrated,  Peach  growers  in 
Cape  May  County  failed  generally  in  the  control  of  peach  leaf  curl, 
either  through  the  use  of  wrong  sprays  or  because  of  making  the 
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spray  applications  too  late  in  the  season.  Eleven  spraying  demon- 
strations were  planned  for  that  county  to  show  efficient  methods  ia 
dealing  with  this  disease.  These  demonstrations  included  both  fall 
and  spring  treatments  and  three  types  of  mixtures.  Concentrated 
lime-sulfur  was  the  material  depended  upon  for  results.  The  others 
wer.e  included  as  added  features  to  the  demonstration.  The  fall 
a|)pli('ati(ms  were  made  on  December  8,  9,  14  and  15.  Spraying  condi- 
tions were  ?oniewliat  unsatisfactory  during  this  period  due  to  high 
wind*,  but  a  thorough  coating  was  given. 

The  spring  applications  were  given  March  1,  2,  3,  4,  5  and  9.  Only 
one  orchard,  that  of  Mr.  Taylor,  at  Cold  Spring,  was  done  on  the  latter 
date.  Due  to  the  earliness  of  the  season  there  was  a  little  doubt  as  to  the 
effect  ivenesfi  of  the  spring  applications  on  one  or  two  of  the  lighter 
warmer  soils  but  the  only  place  that  showed  any  effect  of  the  late 
application  was  the  orchard  of  Mr.  Taylor,  which  was  done  4  hot 
days  later  than  the  rest. 

On  May  20,  Prof.  C.  P.  Close,  the  specialist  and  the  county  agent, 
J.  A.  Stackhouse,  visited  these  orchards  and  made  an  inspection  of 
the  results.  The  location  of  the  demonstrations  and  the  results  of 
the  treatments  as  ranked  by  Prof.  Close  are  given  in  the  following 
table : 


FARM 


p.  o. 


Lime-Sulfur 


Fall 
per  conr 

W.   H.  Powell Cape  May  (\  II...  100 

Chas.  Howell Dias  Creek 100 

Nubar  Dionian  ..  .lOrma   TOO 

Allison  Ludlam.  .  .  Cape  May  C.  II..  .  100 

W.  De  Graff Whitpsboro 100 

.Too  Cohen Woodbine   100 

Luke  Camp Cape  May  C.  II. .  .  100 

E.  T.  Johnson.  . .  .Donnisville 100 

Joseph  Camp   ....  I*ierces    1 00 

Dr.  Julius  Way. .  .Cape  M:iy  C.  H. .  .  100 

Walter  Taylor   ...Cold  Spring 100 


S  prince 
per  cent 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

*7.'» 


Bordeaux 
Fall       Spring 
per  cent 


100 


100 


Oil 
Fall 
per  cent 
92 


Spring- 
per  cent 


♦Applied  one  week  late  due  to  wet  weather. 


3.  Uenewal  Pruning  wpon  old  Peach  Trees.  Peach  trees  upon- 
good  soils  that  receive  only  a  light  pruning  annually  finally  become 
deficient  in  vigor,  with  high  heads  and  many  weak  twig?  and  branches. 

By  proper  renewal  pruning,  however,  many  such  trees  can  be  made 
to  form  new  tops  at  a  desirable  height  and  will  continue  to  produce 
good  cropvS  for  several  years  longer  than  otherwise  is  the  case.  The 
high  price  of  nursery  trees  and  labor  during  the  past  two  seasons 
made  it  particularly  worth  while  for  growers  to  maintain  bearing 
orchards  as  long  as  possible. 

Peach  renovation  pruning  demonstrations  were  therefore  begun 
in  1919  and  continued  diivino-  the  i>a'^t  -^ea^on  on  f'e  followins: 
farms:  Henry  Albertson,  Burlington;  A.  J.  Eoberts,  Moorestown; 
Hudson  Haines,  Rancocas:  Julius  Smith,  Ellisburg,  and  Larson 
Horner,  Delair.  Three  types  of  renewal  pruning  have  been  demon- 
strated, light  heading  back,  medium  cutting  back,  and  severe  pruning 
or  "dehorning."' 
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Fig.  1.     A  View  in  the  Shimp  Demonstration  Orchard. 


Fig.  2.     County  Agent  Francis  Teaching  Grower  to  Grade  His  Apples 

Properly. 
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The  severe  pruning  has  been  niost  sua*«^sful  upon  the  medium 
growing  prolific  varieties  like  Carman,  Belle  and  Elberta  and  less 
satisfactory  on  strong  growing  tyj^es  like  Smock.  Wliere  the  annual 
pruning  has  been  fairly  heavy,  it  should  not  be  necessary  to  practice 
the  most  severe  method  of  renewal  pruning.  If  the  center  of  the 
trees  are  well  o^>ened  up  so  as  to  permit  new  growth,  the  medium 
system  of  renewal  pruning  should  be  entirely  satisfactory. 

4.  Fertilizer  Vemonsirations,  Fertilizer  demonstrations  were  car- 
ried out  in  the  orchard  of  Gruver  Brothers,  and  Kenneth  Adamson 
of  Fredon,  and  George  Martin,  Tinton  Falls.  At  the  two  former 
places  the  feitilized  blocks  presented  a  mai'ked  difference  in  appearance 
from  tlie  others  by  the  increased  growth  and  dark  green  foliage. 

5.  Peach  Ihistinxj  Demonstrations.  Dusting  for  the  conltrol  of 
peach  insects  and  diseases  has  been  found  to  be  quite  successful  in 
southern  New  Jersey.  Vineland  is  in  the  center  of  a  peach  district 
and  yet  practically  no  dusting  work  was  being  practiced  by  any  of 
the  growers.  A .  dusting  demonstration  was  therefore  planned  and 
carried  out  on  the  farm  of  Walter  Ellis.  The  demonstration  was 
most  successful  in  controlling  insects  and  diseases,  but  the  number 
of  trees  treated  was  so  small  that  the  saving  of  time  in  re- filling  the 
duster  did  not  make  up  for  greater  expense  of  the  dust  materials,  con- 
stM|uently  the  dusting  shiowed  no  advantage  over  spraying.  The 
demonstration  was  to  have  l)een  repealed  on  a  large  bloclc  this  year 
l)ut  the  spring  freeze  destroyed  the  crop. 

6.  Orape  Pruning  Demonstration,  In  many  sections  of  the  state 
the  common  pruning  practice  followed  for  grapes  is  to  run  one  wire 
about  4  feet  from  the  giound,  and  wrap  3  or  4  canes  about  the  wire 
in  each  direction  from  the  stump.  This  system  usually  gives  weak 
eanes,  ])oor  color  and  susceptibility  to  disease.  Therefoie.  grai)e 
pruning  demonstrations  were  held  on  the  farms  of  Larson  Homer, 
Chews  Landing,  and  D.  H.  Tice,  Allendale.  In  both  of  these  the 
old  vines  were  changed  over  from  the  one  wire  system  to  the  two  wire 
Kniffen  System.  This  form  of 'pruning  increased  the  yield  at  both 
places.  A  third  pruning  demonstration  of  a  somewhat  different  type 
has  been  conducted  on  the  John  Eepp  Estate  at  Glassboro.  At  that 
point  a  four-arm  spur  renewal  system  has  been  the  practice  for  several 
years  and  complaint  was  made  that  the  bunches  were  running  too 
small.  It  was  suggested  that  a  comparative  demonstration  be  made 
of  the  four-arm  Kniffen  System  of  renewal  in  comparison  with  the 
spur  system  in  practice.  This  work  was  undertaken  first  in  1919  and 
has  been  conducted  since.  The  unusually  favorable  growing  seasons 
of  1919  and  1920  has  been  particularly  favorable  to  the  old  canes 
under  the  spur  system.  A  very  slight  increase  in  yield  was  obtained 
from  the  demonstrated  system  of  pruning  in  1919,  but  in  1920  it  was 
sli«:litly  less  than  on  the  old  system.  Clusters  were  greatly  increased 
in  size,  however.  Indications  in  1921  show  heavier  yield  on  the  Knif- 
fen SvFteni. 
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7.  Control  of  Peach  Borers  with  Paradiohlorohenzene.  The  Con- 
trol of  peach  borer  with  paradichlorobenzene  was  by  far  the  liveliest 
series  of  demonstrations  carried  on  during  the  season.  Before  1920 
data  was  not  available  which  would  prove  that  experimental  work  on 
this  question  had  gone  far  enough  forward  to  warrant  diemonstration 
work.  In  the  summer  of  1920,  however,  Dr.  T.  J.  Headlee  stated 
that  this  method  of  control  was  ready  for  demonstration.  Thirty-six 
demonstrations  were  held  in  9  counties,  there  being  between  3,000 
and  4,000  trees  under  observations.    The  results  are  given  in  table  1. 

The  results  of  the  treatments  applied  before  September  16  show 
that  both  the  1  ounce  and  %  ounce  treatments  reduced  the  number 
of  borers  to  an  average  of  less  than  2  per  tree  as  compared  to  an  average 
of  6  in  the  check.  The  treatments  applied  after  September  15  re- 
duced the  number  of  borers  to  an  average  of  less  than  1  per  tree, 
while  the  checks  showed  an  average  of  more  than  8.  The  percentage 
control  in  the  first  series  averaged  more  than  75  per  cent  and  more 
than  95  per  cent  in  the  second  series. 

Dr.  Alvah  Peterson,  Assistant  Entomologist  for  the  Station,  has 
determined  from  his  experiments  that  the  earlier  recommendation 
made  by  the  Experiment  Station  for  application  between  September 
1  and  September  15,  is  unsatisfactory,  and  is  now  recommending 
October  1  to  October  15  as  the  date  of  application.  Practical  con- 
trol, however,  may  be  secured  where  application  is  made  from  Sep- 
tember 15  to  Octol>er  1.  as  shown  by  the  foregoing  results. 

During  the  coming  fall  the  demonstrations  will  be  repeated  on  most 
of  the  blocks,  and  extended  into  new  territory,  by  the  addition  of 
approximately  50  new  demonstrators. 

8.  Demonstration  Orchards.  (Carried  on  by  Joseph  French, 
Assistant  Fruit  Specialist.)  The  farm  orchards  selected  as  demon- 
stration orchards  this  year  were  unusually  successful.  The  favorable 
season  for  growth  and  the  general  freedom  from  insect  and  disease 
insured  a  large  clean  crop  of  fruit.  These  orchards  are  all  small 
Mocks  of  old  trees  as  are  found  on  most  farms,  and  are  used  to  demon- 
strate that  the  farm  orchard  is  a  very  important  source  of  revenue 
if  properly  cared  for,  and  also  to  try  to  influence  the  dairy  farmers  to 
diversify  somewhat  in  their  farming  systems.  Most  of  the  trees  had 
never  been  sprayed  or  pruned.  The  specialist,  assistant  specialist  and 
county  agent  demonstrated  to  the  growers  the  proper  methods  of 
pruning  and  spraying  these  orchards.  The  plan  of  operation  laid 
out  by  the  Extension  Department  was  carried  out  in  each,  a  full 
pruning,  spraying,  and  fertilization  program  being  followed.  The 
results  of  the  demonstrations  are  shown  in  table  2. 
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Fig.   1.     Results  of  Treatment  in  Monmouth   County — 31   Borers  per 

Tree  in  Average  Check  Trees.  2  Borers  per  Tree  in  Average 

Treaied  Trees. 


^aH^HT^n^ni-,.!,^^ 

Li»-jr 

Fig.  2. 


The  Farmers  are  Divided  into  Crews  of  Three  Men  Each  in 
Learning  to  Use  Paradichlorobenzene. 
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9.  Pruning  and  Spiaying  King.  In  the  northern  part  of  the  state 
many  farms  have  good  orchards  of  from  50  to  100  or  200  trees  which 
are  not  being  cared  for  because  they  are  too  small  to  warrant  the  pur- 
chase of  power  equipment.  To  assist  this  situation  the  first  pruning 
and  spraying  ring  in  the  state  was  started  at  Sussex  in  1920,  and 
has  been  operating  since  under  the  name  of  The  Sussex  Cooperative 
Fruit  Growers'  Association.  A  man  was  employed  to  direct  the 
pruning  and  spraying  for  the  9  members  of  the  association.  Two 
more  have  been  started  in  1921,  one  in  Morris  County  in  charge  of 
William  Mclntyre  and  the  other  in  Essex  County  where  William 
Fund  was  doing  the  work  with  a  privately  owned  s-prayer. 

10.  Boys'  Club  Orchards,  A  bearing  orchard  of  apples  which  had 
not  been  pruned  and  sprayed  for  several  years  was  offered  for  boys' 
and  girls'  club  work  and  the  fruit  specialist  was  requested  to  plan 
the  project.  This  was  done  in  consultation  with  Prof.  Hulbert,  tlhe 
state  club  leader,  the  county  club  agent,  and  the  farm  demonstration 
agent,  and  the  boys  were  successful  in  the  work  of  spraying  and  prun- 
ing the  trees.  It  was  found,  however,  that  the  work  was  too  heavy 
for  boys  under  the  vocational  school  age. 

11.  Apple  PacJcmg.  Meetings  Were  held  in  Warren,  Somerset, 
Sussex  and  Middlesex  Counties  where  the  specialist  gave  practical 
illustrations  of  proper  methods  of  grading  and  packing  apples. 

12.  Miscellaneous  Work.  In  addition  to  the  regular  projects  the 
specialist  has  been  called  upon  to  assist  in  planning  of  orchards, 
selection  of  spraying  equipment,  and  giving  assistance  and  advice  in 
connection  with  various  orchard  problems. 
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REPORT  OF  EXTENSION  SPECIALIST  IN  NUTRITION 

Florence  Powdeemaker 

Nutrition  work  was  organized  under  a  specialist  on  September  1, 
1920.    This  report,  therefore,  covers  10  months'  work. 

Approximately  20  per  cent  of  our  child  population — ^both  rural  and 
urban — have  been  found  to  be  undemour'ished,  according  to  commonly 
accepted  standards.  Among  adults  some  of  the  many  ills  due  to  im- 
proper food  selection  are  so  frequently  observed  that  they  are  con- 
sidered a  commonplace  occurrence,  and  the  need  for  intelligent 
direction  of  the  diet  is  not  realized  until  the  facts  are  put  before  them. 

To  meet  these  needs  general  talks  on  the  relation  of  food  to  health 
were  given  at  grange  meetings,  farmers'  institutes,  clubs,  etc.  Food 
for  children  was  also  discussed  as  well  as  the  facts  and  popular  fancies 
on  nutritfion.  One  hundred  and  ten  meetings  were  addressed  with  a 
total  attendance  of  4,226. 

The  work  has  also  been  organized  under  projects  in  order  that  demon- 
strations might  be  carried  on  to  show  what  right  feeding  can  accomplish 
and  the  help  that  can  be  given  in  meal  planning.  The  work  with 
the  undernourished  children  is  being  carried  on  by  the  home  demon- 
stration agents  and  specialist  with  the  help  of  local  leaders  in  some 
communities  and  also  in  cooperation  with  the  Bed  Cross,  the  N".  J. 
Tuberculosis  Association,  etc.  Mne  demonstrations  are  being  carried  on 
in  5  counties  and  the  one  city  (Paterson)  with  a  total  of  764  children. 
In  some  of  these,  "graduation  exercises"  have  already  been  held.  In 
Sussex  County,  for  example,  15  out  of  30  children  have  come  up  to 
normal  since  February  and  in  Paterson  14  out  of  34  since  January. 
Four  more  demonstrations  are  definitely  arranged  for  the  fall. 

The  meal  planning  project  aims  to  give  a  thorough  working  knowl- 
edge of  nutrition  to  the  average  housewife.  It  covers  questions  of 
digestion  and  assimilation,  the  constituents  of  foods,  the  nutritive 
value,  cost  and  preparation  of  the  different  foods  and  the  bringing 
together  of  this  information  with  the  planning  of' meals  suited  to  all 
members  of  the  family.  The  use  of  the  fireless  cooker  in  the  planning 
of  meals  is  also  discussed.  Seventeen  such  demonstrations  are  being 
carried  on  in  6  counties  and  in  Paterson,  and  8  have  been  arranged  for, 
3  of  which  are  in  2  other  counties. 

Especially  worthwhile  has  been  the  work  with  young  mothers  which 
is  just  starting.  The  specialist  or  home  demonstration  agent  meets 
3  times  groups  of  young  women  and  discusses  with  them  the  food  for 
the  mother  during  pregnancy  and  nursing  and  the  food  for  the  child 
immediately  after  weaning  and  up  to  6  years.  The  project  has  been 
completed  in  one  community  and  others  are  planning  for  the  work. 
After  the  meetings  under  all  the  projects,  the  specialist  discusses  any 
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individiual  problems  in  nutritton  that  may  come  up.  It  is  believed 
that  this  personal  work  is  perhaps  the  most  valuable  part. 

Talks  on  the  value  and  organization  of  the  school  lunch  have  been 
given  in  counties  in  which  there  is  no  club  agent  or  in  cooperation  with 
the  agent.  After  one  talk  in  Camden  County  a  school  lunch  was 
started  which  served  cocoa,  milk  and  a  hot  dish  to  an  average  of  33 
children  each  day.  Previously  the  children  usually  ate  their  cold  lunch 
running  around  the  school  yard.  The  work  was  started  without  funds 
by  a  conmiittee  of  10,  one  member  of  which  loaned  the  money  for  the 
first  supplies.     Four  school  lunches  were  started  in  another  county. 

A  food  project  has  been  worked  out  for  the  boys'  and  girls'  clubs 
with  a  program  of  work  covering  2  years  and  including  the  preparation, 
nutritive  value,  cost,  serving  and  care  and  preservation  of  food.  Ten 
such  clubs  have  been  organized.  During  Field  Week  one  team  gave, 
for  the  first  time,  demonstrations  showing  the  preparation  of  a  dish 
from  canned  vegetables  and  another  prepared  and  served  a  meal. 

A  series  of  talks  on  nutrition  and  the  methods  of  getting  the  informa- 
tion over  to  the  housewife  and  to  children  was  given  to  3  groups  of 
public  health  nurses  of  the  State  of  New  Jersey  and  of  several  com- 
munities. Two  groups  met  6  times  with  an  average  attendance  of  58. 
The  third  group  was  given  two  talks  and  the  attendance  at  each  was  75. 
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REPORT  OF  EXTENSION  SPECIALIST  IN  CLOTHING 

Mrs.  Catharine  H.  Griebel 

The  clothing  project,  as  carried  on  in  New  Jersey  from  July,  1920, 
to  July,  1921,  shows  a  great  improvement  over  the  previous  year's 
work.  The  different  phases  of  the  project  which  are  being  offered  to 
the  women  are: 

Permanent  Pattern  Xo.  1  Permanent  Pattern  No.  2 

Dress  Design  No.  1  Dress  Design  Xo.  2 

Dress  Forms  Millinery 

These  are  reported  by  all  counties  in  a  very  definite  way  so  that 
the  specialist's  annual  report  gives  an  accurate  account  of  tlie  work 
as  a  whole.  Such  problems  of  clothing  as  health  and  posture,  de- 
sign, color  and  appropriateness  are  presented  to  the  women  by  means 
of  illustrated  lectures,  style  shows,  etc.  This  is  usually  done  by  the 
specialist. 

During  the  year  the  specialist  has  taught  126  all-day  groups.  She 
has  given  127  talks — attendance,  5,190  people.  Conferences  in  the 
field,  10. 

Organization 

In  order  that  the  specialist  might  strengthen  the  organization  in 
the  counties,  she  visited  each  home  demonstration  agent  in  December, 
1920,  and  together  they  set  a  goal  for  1921  as  follows: 

1.  To  secure  a  county  clothing  project  leader. 

2.  To  secure  a  project  leader  in  every  community  interested  in  clothing 

work. 

3.  To  endeavor  to  carry  on   all  clotbing  work  possible  by  local  leaders 

or  with  assistance  of  local  leaders. 

4.  To  establish  a  few  home  demonstrations. 

During  the  six  months  which  have  passed  the  results  have  been 
most  gratifying. 

Attainment  of  the  Four  1921  Goals 

County         Communities      12  .1  ^ 

Bergen     19  yes  yes  yes  yes 

Mercer     13  yes  yes  yes  yes 

Middlesex    16  yes  yes  yes  yes 

Sussex 14  yes  yes  yes  yes 

Monmouth     10  no  yes  yes  yes 

Morris    17  yes  10  yes  yes 

Essex   0  Report  not  complete 

Passaic     13  no  8  yes  yes 

Paterson    12  yes  .1  yes  yes 

123  communities  doing  definite  clotliing  work 
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Counties  without  home  demonstration  agents  doing  <■  lothing  work : 

Gloucester  County County  clothing  project  leader. 

7  communities  doing  clothing  work. 

Leaders. 
Camden  County   County  clothing  project  leader. 

Organization  project  leader. 

7  communities  doing  clothing  work. 

Leaders. 


Hunterdon  County 
Somerset  County. . 
Warren   County . . . 

Salem  County 

Cumberland  County, 
Burlington    County 


Organization   not  completed  but 
all  doing  clothing  work. 


The  specialist  has  met  with  wonderful  cooperation  in  counties 
where  there  are  no  home  demonstration  agents,  and  some  remarkahle' 
work  has  been  done.  In  a  rural  district  in  Somerset  County  a  group 
of  6  leaders  in  permanent  pattern  No.  1  ordered  30  additional 
patterns  and  to  date  have  reported  10  women  for  whom  patterns  have 
been  altered  and  34  dresses  and  4  waists  made.  In  Burlington  County 
a  group  of  8  women  have  reported  19  additional  dress  forms  made 
for  neighbors.  Gloucester  County  women  met  at  three  central  points 
for  group  work  and  will  report  in  July  on  "follow-up"  work. 


Leaders 

Specialist  held  4  training  groups  at  the  State  College  for  home 
demonstration  agents  as  follows : 

September    Millinery 

January    Permanent  Pattern  No.  2 

March   Dress  Design  No.  1 

March   Dress  Design  No.  2 

The  specialist  has  also  conducted  22  leader  groups  in  the  counties. 
For  these  groups  one  woman  from  each  community  has  come  to  a 
central  place  for  instruction  in  the  various  phases  of  the  clothing  proj- 
ect. She  then  assists  the  home  demonstration  agent  in  her  own  com- 
munity.    Two  hundred  and  eighty  such  leaders  have  been  trained. 


Millinery 

The  specialist  has  conducted  9  leader  groups — 84  leaders  trained. 
Millinery  leaders  conducted  all  groups  in  technique  in  Bergen  County 
and  assisted  home  demonstration  agent  in  groups  making  hats.  Essex, 
Mercer,  Monmouth,  Passaic  and  City  of  Paterson  report  leaders  ap- 

17 
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sisting.    Middlesex  reports  leaders  assisting  at  all  groups  and  one 
leader  who  conducted  alone  4  groups  numbering  30  women. 

1,158  hats  were  made  in  8  counties,  saving ^,735.47 

Not  included  in  this,  10  home  demonstrators  report  for  a  period  of 
3  months  as  follows : 

117  hats  were  made  at  a  saving  of ^561 .  50 

and  8  women  were  helped. 
''Made  20  hats.    Did  not  charge  for  them/' 
"Helped  6  people  besides  assisting  in  class." 

"During  March,  April  and  May,  I  have  made  38  hats  valued  at 
$350.00 ;    remodeUed  20  hats  with  a  saving  of  $50.00.'* 

Bergen  County 

Dress  Forms 

Ten  counties  have  carried  on  work  in  dress  forms  and  report  as 
follows  in  regard  to  leaders : 

Middlesex  County  1  conducted  group  alone,  assist- 
ants in  all  groups. 

Bergen  County 3  conducted  groups  alone,  assist- 
ants in  all  groups. 

Essex  County Assistants  in  aU  groups. 

Mercer  County  4  conducted  groups  alone,  assist- 
ants in  all  groups. 

Passaic  County  1  conducted  group  alone,  assist- 
ants in  all  groups. 

Sussex  County   , Assistants  in  all  groups. 

City  of  Patei-eon   Assistants  in  all  groups. 

Burlington  County 4  conducted  groups  alone. 

508  forms  made.     Saving $6,^1.34 

"Saving*^  was  computed  on  difference  between  cost  of  material  and 
that  of  cheapest  adjustable  form  ($17.00). 

For  a  period  of  3  months  25  home  demonstrators  report  as  follows : 
92  garments  made  or  remodelled  at  a  saving  of  $153.65.  Six  helped 
others  to  make  dress  forms.  Saving  of  time  varies  from  2  hours  to 
2  days  of  dressmaker's  time. 

"Have  helped  4  women  to  make  dress  forms." 

Bergen  County 
"Black  satin  dress  on  form,  cost  $11.00,  store  value  $35.00." 

Essex  County. 
**I  find  the  dress  form  particularly  useful  for  remodelling.** 

Passaic  County. 
"Could  not  get  along  without  it.*' 

City  of  Paterson 
"Seven  summer  dresses  made  in  March,  saving  $26.60.** 

Middlesex  County 
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Permanent  Pattern  No.  1 

Since  July,  1920,  1,547  permanent  patterns  have  been  made.  All 
counties  report  leaders  assisting  in  all  groups  and  many  have  conducted 
groups  alone. 

45  home  demonstrators  for  permanent  pattern  No*  1. 
These  report  for  three  months : 

199  garments  made  without  fittings. 
19  helped  others  to  make  patterns. 

Permanent  pattern  N^o.  1  is  considered  a  saving  of  time  and  nervous 
energy,  but  home  demonstrators  report  money  savings  in  some  in- 
stances. 

"Gingham  dress  cut  and  made  in  5  hours,  cost  $^8,  saved  $4.50." 

City  of  Paterson 
**Three  gingham  dresses  completely  finished  in  4  days.    Tried  on 

when  finished.''  Bergen  County. 

"Saved  in  time,  one  day.*'  Middlesex  County. 

"I  can  make  a  dress  without  trying  it  on  and  that  saves  a  lot  of 

time  and  irouhle  when  you  sew  for  yourself." 

Middlesex  County. 
"Gingham  dress  cost  $1.10— cut  and  finished  in  5  hours,  worth 

$9.00."  Paterson 

Dress  Design  No.  1  was  introduced  as  a  help  to  those  women  who 
had  made  permanent  pattern  N"o.  1  in  the  way  of  suggestions  for  use 
of  pattern.  This  is  a  new  phase  and  to  date  21  groups  have  been 
conducted. 

Permanent  pattern  No.  2  is  also  new.  Five  leader  groups  have  been 
conducted  by  specialist  in  the  counties  requesting  this  work. 


Junior  Clothing  Work 

Since  January,  1921,  the  specialist  has  been  assisting  with  this  work. 
Pour  kits  of  illustrative  material  have  been  prepared  xmder  her  super- 
vision for  use  in  the  field.  These  garments  will  serve  as  models  and 
will,  we  hope,  raise  the  standard  for  our  juniors.  A  score  card  has 
been  prepared  together  with  several  sheets  of  explanation  of  same. 

In  January  and  again  in  June  specialist  put  on  style  show  assisted 
by  club  girls  and  their  leaders  and  in  Pebruary  she  took  a  two-day 
trip  covering  a  good  part  of  Ocean  County.  She  gave  6  talks  in  the 
2  days  to  groups  of  girls,  leaders  and  teachers. 
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George  W.  Musgrave 


REPORT  OF  WORK  IN  AGRONOMY 
Testing  of  Strains  of  Alfalfa 

The  work  of  testing  the  strains  of  alfalfa  suited  to  the  varying  con- 
ditions of  soil  and  climate  which  are  found  in  the  state  has  been  con- 
tinued with  further  data  indicating  the  superiority  of  the  Kansas  and 
other  Northwestern  seed  for  the  conditions  as  found  in  this  state. 

This  recommended  seed  is  being  made  available  to  the  farmers  of 
the  state  through  the  New  Jersey  Alfalfa  Association,  of  which  the 
chief  of  the  department  was  secretary  until  January,  1921,  at  which 
time  the  extension  specialist  in  agronomy  was  made  secretary.  This 
seed  is  placed  in  the  hands  of  the  farmers  at  wholesale  prices  after  being 
carefully  inspected  by  representatives  of  the  department.  Fiirtlier 
work  along  this  line  is  to  be  done  to  determine  the  proportion  of 
various  strains  for  the  local  conditions  of  the  state. 

Crop  Failures  Following  Alfalfa 

This  project  on  which  results  have  been  given  in  previous  reports  has 
been  continued  and  the  data  in  table  1  obtained.  ^Hiile  no  outstanding 
results  have  been  obtained,  it  is  apparent  from  a  study  of  the  average 
results  that  the  plots  which  received  phosphorus  have  given  the  highest 
yields,  which  data  are  in  agreement  with  other  data  secured  in  the  state. 
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Table  1 
Yield  of  Potatoes  on  Alfalfa  Sod 

Farm  of  D.  D.  Solomon,  Freehold,  N.  J. 

Variety  of  potatoes  ueed,  New  York  Griants,  raised  by  Edmund 
Edwards. 

Plot  plowed  April  19,  1920,  planted  April  23,  1920,  duff  October 
8,  1920. 


1 

TREATMENT 

ill- 

Yield 
p«er  Acre 

•♦J 

1 

100  lbs.  4-8-4  Cbeck     

lbs. 

75 

120 

145 

100 

110 

75 

95 

50 

100 

25 

75 

bbl. 

88.73 
64.29 

102.51 
70.32 
90.95 
93.33 
99.00 
41.40 
73.43 
57.00 

106.80 
80.88 
63.67 

102.00 
84 .  35 
96.00 
75.00 

119.40 
83.64 

100.20 

106.08 

13 
19 

5 
14 

4 
10 

7 
24 
10 
10 
20 
19 
18 
23 
11 
16 
14 
13 

3 
10 
23 
38 

2 
3 
4 
5 

100  lbs.  4-8-4  plus  20  lbs.   nitrate  of  soda. . . 

100  lbs.  4-8-4  plus  50  lbs.  acid  phosphate 

100  Ibe.  4-8-4  plus  20  lbs.  muriate  of  potash. 
100  lbs.  4-8-4  plus  20  lbs.  sulfur    

.  .  .^. 

6 

100  lbs.  4-8-4  Check    

7 

100  lbs.  4-8-4  plus  10  lbs.   sulfur 

4 

8 

9 

10 

11 

50  lbs.  nitrate  of  soda . . . 

100  lbs.  acid   phosphate    . . 

25  lbs.  muriate  of  potash . 

100  lbs  4-8-4  Check    

"*i* 

^?, 

Nothing    

5 

13 
14 
15 
16 

100  lbs.  4-8-4  plus  20  lbs.  nitrate  of  soda 

100  lbs.  4-8-4  plus  50  lbs.  acid  phosphate. . .  . 
100  lbs.  4-8-4  plus  20  lbs.  muriate  of  potash. 
100  lbs.  4-8-4  Check     

iis 

145 
120 

75 
110 
125 
110 
160 

75 

2 

**i* 

3 

17 
18 
19 
20 
?1 

100  lbs.  4-8-4  plus   10   lbs.    nitrate  of  soda.  . 
100  lbs.  4-8-4  plus  25  lbs.   acid  phosphate... 
100  lbs.  4-8-4  plus  10  lbs.  muriate  of  potash. 
100  lbs.  4-8-4  plus  100  lbs.   acid  phosphate .  . 
100  lbs    4-8-4  Check     

3 

8 

19 

1 
6 

?? 

Nothing    

8 

Check 

Check  plus  acid  phosphate  . , 
Check  plus  muriate  of  potash 
Check  plus  nitrate  of  soda   . 


Average     | 
Yield        I        Marketable  Yield 


bbl. 

98 

108 

79 

68 


per  cent 

83^1 
80* 
9(>i^ 
83 


bbl. 

81.93 
93.24 
71.63 
56.44 
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Size  of  Potato  Seed-Piece 

Work  has  been  continued  on  the  size  of  potato  seed-piece  as  related 
to  yield  on  two  quite  difiEerent  soils^  one  of  which  was  a  very  good 
potato  soil  and  the  other  a  rather  poor  potato  soil.  The  yields  from 
the  better  soil  are  given  in  table  2, 

Outline  of  Test  Plots  In  Experiment  on  Size  of  Potato  Seed-Piece,  on  the 
Farm  of  Clifford  D.  Stults,  Cranbury,  N.  J. 

Check.  (Certified  Green  Mountains.) 


Plot 

1 

Plot 

2 

Plot 

3 

Plot 

4 

Plot 

5 

Plot 

6 

Plot 

7 

Plot 

8 

Plot 

9 

Plot 

10 

Plot  11 

Plot 

12 

Plot  13 

Plot  14 

Plot  15 

Ya  oz.  New  York  Giants. 
^  oz.  Green  Mountains. 

1  oz.  Green  Mountains. 

1  oz.  New  York  Giants. 

1%  oz.  Giants. 

1%  oz.  Green  Mountains. 

2  oz.  Green  Mountains. 
2  oz.  Giants. 

2^  oz.  Giants. 

2^  oz.  Green  Mountains. 

Lenffth  of  Rows,  The  length  of  rows  varies  somewhat,  but  all  of  them 
reach  from  the  end  of  field  nearest  the  road  to  a  point  opposite  the  shed  in 
the  field  with  the  exception  of  plot  3,  which  does  not  begin  until  a  point  35 
feet  from  the  road. 

Fertilizers.    1800  pounds  of  4-8-6  per  acre. 


Check. 


Check. 


Check. 


Check. 


Table  2 

Results  of  Experiment  on  Size  of  Potato  Seed-Piece  at 
Cranbury,  N.  J. 


Size  of  Seed-Piece 

Average 
Yield 

Average 

Number  of 

Hills 

Yield  per 
Hill 

u  oz 

lbs. 

361.75 
.    521.50 
530.25 
528.00 
527.00 

270.00 
260.62 
247.50 
238.12 
226.87 

lbs. 
1.340 

1  oz 

2.000 

ly^  oz    

2.140 

2  oz 

2.217 

2%  oz 

2.323 

Average  yield  per  acre  of  all  plots,  343.31  bu. 

The  data  indicate  an  increase  in  yield  up  to  and  including  a  II/2- 
ounce  piece.  The  average  yield  per  acre  of  all  plots  was  343.34 
bushels,  indicating  a  very  favorable  soil  on  which  thife  crop  was  grown. 
Prom  the  l^^-ounce  point,  increase  in  size  of  seed-piece  did  not  bring 
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a  corresponding  increase  in  yield  on  soil  of  this  character.  The  average 
size  of  seed-piece  which  is  need  by  the  farmers  of  the  state  is  about 
J  ounce,  as  has  been  indicated  by  data  secured  in  farm  management 
surveys. 

In  this  experiment  the  work  was  carried  on  with  the  cooperation 
of  one  of  the  potato  growers  and  the  seed  was  planted  with  a  planter. 
All  operations  were  similar  to  those  usually  practiced  in  the  potato 
section.  In  planting  the  seed  with  the  regular  potato  planter,  more 
pieces  were  dropped  of  the  smaller  size  than  of  the  larger  size,  and 
the  spacing  of  the  plants  is  indicated  under  the  heading  "Average 
Xumber  of  Hills." 

The  yield  increased  from  1.34  pounds  per  hill  to  2.323  pounds 
per  hill,  as  the  size  of  seed-piece  was  increased  from  i^  ounce  to 
2y2  ounces.  Further  work  is  to  be  done  using  the  various  sizes  of 
seed-piece  at  varying  planting  distances. 

On  the  somewhat  poorer  potato  soil  the  total  yields  have  increased 
rather  uniformly  as  the  size  of  seed-piece  has  been  increased,  as  in- 
dicated by  the  data  from  the  experiment  on  the  College  Farm. 

Arrangement  of  Plots  in  Teet  of  Size  of  Potato  Seed-Piece  on  the 

Coiiege  Farm 


Plot     1 

Check. 

Plot    2 

%  oz.  Giants. 

Plot    3 

%  oz.  Green  Mountains. 

Plot    4 

%  oz.  Late-Crop  Cobblers. 

Plot    5 

Check, 

Plot    6 

1  oz.  Giants. 

Plot    7 

1  oz.  Green  Mountains. 

Plot     8 

1  oz.  Late-Crop  Cobblers. 

Plot     9 

Check. 

Plot  10 

1%  oz.  Giants. 

Plot  11 

1^/^  oz.  Green  Mountains. 

Plot  12 

1%  oz.  Late-Crop  Cobblers. 

Plot  13 

Check. 

Plot  14 

2  oz.  Giants. 

Plot  15 

2  oz.  Green  Mountains. 

Plot  16 

2  oz.  Late-Crop  Cobblers.     (Whol 

Plot  17 

Check. 

Plot  18 

2^  oz.  Giants. 

Plot  19 

2*4  oz.  Green  Mountains. 

Plot  20 

^  oz.  Whole  Late-Crop  Cobblers, 

Plot  21 

1  oz.  Whole  Late-Crop  Cobblers. 

Plot  22 

Check. 

Plots  consist  of  one  row  each  arranged  according  to  diagram  in  the  file  of 
the  Department  of  Agronomy.  Planted  April  24,  1920.  Ground  somewhat  wet. 
Feltilizer  used:  1600  pounds  4-8-5  (approximately),  home-mixed.  Seed-pieces 
hand-dropped  15  by  33  inches  apart  in  all  plots. 

The  data  show  a  continual  and  rather  uniform  increase  in  total 
yield  as  the  size  of  seed-piece  is  increased.  After  subtracting  for  the 
seed  used,  the  net  yield  also  increases  rather  uniformly  from  the 
i/o-ounce  to  the  2V2-ounce  seed-piece.  With  the  late-crop  seed,  a 
smaller  size  of  seed-piece  has  given  equivalent  results  to  the  larger 
size  of  the  mature  northern-grown  seed.     The  work  is  to  be  continued. 


Digitized  by 


Google 


EXPERIMENT  STATION  REPORT. 


267 


Table  3 

Average  Yields  per  Acre  (All  Varieties)  in  Test  of  Size  of 
Potato  Seed-Pieces  at  the  College  Farm 


Size  of  Piece 


Total  Yield 


Less  Seed 


Net  Yield 


%    ounce    

1  ounce 

1%    ounce    

2  ounce    

2%    ounce    

Checks    

%  02.  whole  late-crop 
1  oz.  whole  late-crop. 


lbs. 

4110 
4650 
5910 
6390 
7389 
3900 
4380 
7260 


bu. 

681^ 
77% 

106% 
123 

65 

73 
121 


lbs. 

480 

960 

1440 

1920 

2400 

720 

480 

960 


bu. 

8 
16 
24 
32 
40 
12 

8 
16 


lbs. 


3690 
4470 
4470 
4980 
3180 
3900 
6300 


bu. 

60% 

61% 
74% 
74% 
83 
53 
65 
105 


Potato  Variety  Testing 

Under  the  couditions  found  in  the  northern  part  of  the  state,  the 
testing  of  potato  varieties  was  begun  and  the  results  given  in  table  4 
were  obtained.  This  work  is  to  be  continued  as  soon  as  the  personnel 
of  the  department  permits. 

Plot  Arrangement  In  Potato  Variety  Test  on  the  Farm  of  Herbert 
Francisco^  Caldwell,  N.  J. 

Plot    1    Check. 

Plot    2        Green  Mountains A.  G.  Smith,  Williamstown,  N.  Y. 

Plot    3        Green  Mountains  ....  Lyman  Pierce,  Marathon,  N.  Y. 

Plot    4     Check. 

Plot     5        Green  Mountains  ....  Monmouth  County  Farmers*  Exchange,  Free- 
hold, N.  J. 

Plot    6        Green  Mountains Mark  Rupley,  Moravia,  N.  Y. 

Plot    7    Check. 

Plot    8        Cobblers ; Minch  Bros.,  Bridgeton,  N.  J.   (Marble-size 

planted  whole.) 

Plot     9        Cobblers   Eastern  Shore  Produce  Exchange,  Va. 

Plot  10     Check. 

Plot  11        Rural  New  Yorkers  . .  Bdw.  F.  Dibble,  Honeoye  Falls,  N.  Y. 

Plot  12        Russets Edw.  F.  Dibble,  Honeoye  Falls,  N.  Y. 

Plot  13     Check. 

Plot  14        Giants George  W.  White,  Washington  County  Seed 

Association,  Cassayuna,  N.  Y. 

Plot  15        Giants Wm.  McClay,  Greenwich,  N.  Y. 

Plot  16    Check. 

Plot  17         Giants Monmouth  County  Farmers*  Exchange,  Free- 
hold, N.  J. 

Plot  18         Norcross F.  G.  Carter,  Marathon,  N.  Y. 

Plot  19     Check. 
Row  1  begins  at  lower  side  of  field  adjoining  fence,  and  runs  the  full  width 

of  the  field,  286  feet. 
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Table  4 

Record  of  Yields  of  PoUto  Variety  Test  Ploto 
Harvested  September  3,  1920 


Plot  Number 

'         '  ' 

Yield 
lbs. 

1 

96.00 

2 

* 

3 

232.00 

4 

78.50 

5 
0 

148.00 
225.50 

7 

52.00 

8 

160.00 

0 

333.00 

10 

86.50 

11 

166.00 

12 

95.00 

13 

122.25 

14 

156.75 

15 

208.00 

16 

69.00 

17 

132.00 

18 

229.50 

19 

76.50 

♦  Results  omitted  because  of  apparent  error  in 

weight. 

Averagi 

»  Yields 

Checks 82.96  lbs.,  average  on  7  plots  =    69,13*/,  bu.  per  acre. 

Green  Mountains    . .  ,201.8    lbs.,  average  on  3  plots  =  168,16V3  bu.  per  acre. 

Irish  Cobblers 246.5    lbs,,  average  on  2  plots  =  205.41      bu.  per  acre. 

Gdants   165.58  lbs.,  average  on  3  plots  =  137,98      bu.  per  acre. 

Blue  Sprouts 130.5    lbs.,  average  on  2  plots  =  108.75      bu.  per  acre. 

Plots  consist  of  1  row  282  feet  in  length. 

Distance  between  rows  37  inches. 

Area  of  plots  equals  0.0199  acre. 


Selection  of  Superior  Strains  of  Potatoes 

Selection  of  superior  strains  of  potatoes  was  be^m  on  two  of,  the 
larger  potato  farms  of  the  state.  On  each  of  these  farms  100  hills 
were  selected  from  a  field  in  which  500  of  the  best  were  dug  and  in- 
spected before  selections  were  mad'e.  Characteristics  of  the  vine  and 
tuber  of  each  of  the  hills  have  been  recorded  and  considerable  data  on 
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Plate  1 


Fig.  1.    Variation  in  Time  of  Blossoming  as  well  as  Size  and  Vigor  of 
Plants  From  Hill  Selections  (16  Plants  in  Each  Hill  Unit). 


Fig.  2.     Extremes  of  Types  ]n  Hill  Units  Selected  in  the  Fall  of  1920 
(16  Hills  Compose  Each  Unit). 
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the  characteristics  on  the  above-ground  parts  of  high-yielding  hills 
have  been  obtained.  Tubers  from  each  of  these  hills  have  been  planted 
this  year.  Each  tuber  was  cut  in  4  pieces  and  planted  in  order,  and 
each  tuber  unit  and  hill  unit  indicated  in  its  place  in  the  field.  The 
plots  at  the  present  time  are  in  good  condition  and  considerable 
differences  axe  apparent  in  the  various  tuber  and  hill  units  (Plate  1). 
The  work  will  be  continued  for  4  or  5  years,  or  until  definite  results 
are  obtained. 


Development  of  an  Area  of  Ground  for  Experimental  Plots 

The  development  of  an  area  of  ground  for  experimental  plots  has 
been  begun  by  the  department  and  7  acres  of-  rather  imiform  soil 
has  been  madie  available  for  this  purpose.  The  ground  has  been 
surveyed  and  plots  have  been  laid  out,  giving  a  total  of  102  1-20-acre 
plots.  This  ground  is  to  be  devoted  to  com  breeding,  inbreeding  by 
selection  in  self-fertilized  lines,  variety  testing  of  wheat  and  oats, 
the  growing  of  timothy  and  clover,  and  variety  studies  of  soybeans, 
cowpeas,  and  other  farm  crops,  as  well  as  the  trial  of  crops  new  to 
the  state,  such  as  kudzu,  several  of  the  Australian  clovers,  etc.  The 
plots  will  also  include  most  of  the  native  and  common  grasses  and 
clovers,  as  well  as  small  plots  of  the  miscellaneous  annuals  for  edu- 
cational purposes.  During  the  present  year,  the  entire  area  is  being 
put  in  a  cultivated  crop  in  preparation  for  the  beginning  of  experi- 
mental work  the  coming  year. 

Hydrogen-ion  concentration  tests  of  the  entire  area  indicate  rather 
remarkable  uniformity  from  this  standpoint,  and  the  ground  appears 
well  suited  tb  the  purpose  of  experimental  work. 


Assemblage  of  the  Best  Varieties  and  Strains  of  Com 

For  the  corn-breeding  project,  there  has  been  assembled  over  50 
of  the  leading  varieties  and  strains  of  com  grown  in  the  state.  The 
results  of  the  demonstration  tests  in  various  parts  of  the  state,  and  of 
the  experience  of  the  growers  and  of  the  county  agents  has  been 
used  in  making  these  selections.  There  are  also  included  in  the 
project  several  of  the  more  important  varieties  and  strains  from  the 
adjoining  states,  as  well  as  the  leading  varieties  of  the  Corn  Belt  states. 
These  are  being  grown  during  the  present  year  and  each  will  be 
self-fertilized  and  the  seed  used  during  the  coming  year  in  the  breed- 
ing project.  Careful  records  are  being  obtained  as  to  the  characterisn 
tics  of  each,  its  previous  history  and  performance,  as  well  as  it's  per- 
formance under  the  breeding  project.  The  total  number  will  be 
brought  up  to  approximately  100  during  the  present  year. 
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Introduction  of  Certain  New  Crops  for  the  State 

The  introduction  of  certain  new  crops  for  the  state  has  been  begun 
through  the  cooperation  of  the  extension  specialist  in  agronomy. 
This  work  is  to  be  continued  and  enlarged  as  ground  and  equipment 
and  personnel  become  available  for  the  work. 


REPORT  OF  WORK  IN  AGRICULTURAL  ECONOMICS 

Allen  G.  Waller 

Investigational  work  on  the  cost  of  producing  farm  products  and 
the  best  farm  practices  has  been  continued  during  the  past  year  in 
cooperation  with  the  United-  States  Department  of  Agriculture. 

Cost  of  Prodbcuig  Can-Hbuae  Tomatoes 

This  project  was  started  in  1918,  and  for  3  successive  years  data 
have  been  obtained,  showing  the  cost  of  growing  the  crop  over  a  period 
of  years  which  included  widely  different  seasonal  risks  and  corre- 
sponding differences  in  the  crop  yields.  The  average  yields  obtained 
for  the  3  years  were  as  follows: 


1918 


1919 


1920 


Tons  per  acre  sold   

Tons  per  acre  not  sold  , . . 
Total  yield  per  acre  (tons) 


6.23 
0.60 
6.83 


2.09 
2169 


5.74 
0.25 
6.07 


It  will  be  seen  that  of  the  3  years,  1918  and  1920  were  favorable 
seasons  for  the  crop,  with  the  1919  season  a  very  unfavorable  one,  but 
2.09  tons  per  acre  being  obtained.  The  significant  facts  shown  by 
this  table  are: 

1.  The  wastage  in  years  of  high  yields  due  to  the  inability  of  the 
canners  to  handle  the  crop  expeditiously  and  also  partly  to  the  farmers' 
inability  either  through  lack  of  sufficient  labor  and  machinery,  or 
poor  management. 

2.  The  crop  risk  or  hazard  that  the  farmer  is  contending  with. 
The  amounts  of  materials  and  labor  are  relatively  the  same  from 

year  to  year,  except  the  harvest  item  which,  of  course,  is  reflected  in 
the  yield.  The  data  for  1918,  1919  and  1920  are  considered  to  have 
covered  rather  completely  the  differences  in  seasons  and  conditions 
which  affect  costs  over  a  period  of  years.  Therefore,  with  complete 
data  in  quantities  of  materials  and  labor  required,  the  results  of  this 
project  are  now  in  print  as  Bulletin  353  (Farm  Management  Bulletin 
5).  The  cost  of  the  crop  from  year  to  year  can  easily  be  estimated 
very  closely  by  using  the  current  prices  for  materials  and  labor. 
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Table  1 
Cost  of  Producing  Can*Hoiiae  Toin«toe»  in  New  Jersey 


ITEMS 

1918 

1919 

1920 

3-Year 
Average 

Number  of  Farms 

t280 

205 

205 

690 

Acres  Grown 

2616.25 

1966.3 

2040.25 

2207.6 

S 

s 

< 

1 

a 

s 
o 

a 
< 

1 

S 
§ 

a 
< 

1 

•4>> 

a 
•  § 

a 
< 

1 

Seed    (oz.)     

2.176 

$2.87 

2  496 

$0.60 
3.63 

2  4 

$0.61 
3.26 

2  40 

$1.50 
2.08 

Plants    (number)    

893 

1320 

1338 

1173.14 

Baskets   (number)    . . . 

37 

5.06 

19 

2.59 

23 

3.13 

26.94 

3.73 

Oowr  crop   (lbs.)    ,  .. . 

29 

0.99 

50.4 

1.68 

28.2 

1.04 

36.40 

1.21 

Fertilizer   (lbs,)    

801 

14.62 

891 

20.08 

859 

18.71 

884.42 

17.50 

Manure   (tons)    

7.23 

14.29 

6.0 

15.07 

7.74 

16.28 

7.32 

15.14 

Lime    (lbs.)     

174 

0.20 

700 

1.60 

480 

0.66 

420.00 

0.76 

Spray    material     

0.91 
38.87 

101.8 

0.78 
33.59 

128.39 

0.81 
49.10 

126.99 

0.84 

Man  labor  (hrs.)    

142 

40.45 

Horse   labor    (hrs.)    . . 

100 

20.00 

69.5 

16.38 

80.68 

16.33 

85.03 

17.80 

Machine  labor  (hrs.) . . 

100 

6.17 

69.5 

5.18 

80.68 

5.65 

85.03 

6.72 

Truck  labor  (hrs.) 

2.93 

4.13 

2.2 

3.22 

3.48 

5.21 

2.86 

4.20 

Tractor  labor  (hrs.).. 

.08 

0.12 

0.2 

0.31 

.65 

0.98 

.30 

0.44 

Land  rental   

9.27 

10.24 

11.30 

10.18 

Interest    on    money 
(6%)     

1.76 

1.74 

2.00 

1.83 

*  Miscellaneous    

X.T. 

0.53 

0.69 

Cost  per  acre   

$1 

119.26 

^ 

118.41 

1 

135.62 

$124.06 

Cost  per  ton  sold 

19.13 

56.56 

23.64 

25.58 

Yield  per  acre  sold. . . 

6.23 

2.09 

5.74 

4.85 

Yield  grown  per  acre. . 

6.83 

2.09 

6.07 

5.19 

(3o8t  of  harvesting  . .  . 

$6.24 

$8.85 

$6.95 

$6.96 

1920. 


•Insurance,  hot-bed  materials,  use  of  auto  in  getting  plants,  hauling  hired. 

tlncludes  40  Cape   May  County  farms. 

tOmittlng  supervision  charge  of  10  per  cent  which  was  not  made  in  1919  and 
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Table  1  shows  in  detail  the  costs  for  the  3  years;  but  the  average 
cost  for  all  the  producers  includes  some  growers  who  are  producing 
the  crop  at  a  high  cost  due  to  inefficient  methods  of  handling  labor, 
machinery,  crop  practice  or  conditions  which  do  not  warrant  attempt- 
ing to  grow  the  crop.  Hence  the  average  cost  for  all  the  growers, 
efficient  andl  inefficient,  should  not  be  the  basis  of  consideration  when 
attempting  to  arrive  at  what  is  a  fair  price.  * 

In  all  cost  of  production  work  the  aim  should  be  to  determine  not 
only  the  cost  in  dollars  and  cents,  but  the  factors  in  farm  practice 
which  make  the  most  economical  and  efficient  methods  of  production. 
From  the  results  of  the  investigation  in  the  cost  of  producing  can- 
house  tomatoes,  the  following  factors  have  been  found  materially  to 
affect  the  efficiency  in  producing  the  crop. 

1.  The  average  amount  of  fertilizer  applied  was  844  pounds  per  acre. 

2.  The  average  amount  of  manure  applied  was  7.23  tons  per  acre. 

3.  Cover  crops  were  used  by  some  of  the  growers,  consisting  largely  of  rye, 

wheat  and  vetch  or  clover. 

4.  The  yields  did  not  vary  appreciably  whether  the  individual  acreage  was 

small  or  large. 

5.  The  acre  costs  were  largest  on  the  smaUer  acreages. 

6.  The  ton  costs  were  higher  than  the  average  cost  of  production  on  farms 

having!  8  acres  or  less,  but  lower  on  the  farms  with  more  than  8. 

7.  The  rate  of  fertilizer  application  was  less  than  the  average  on  farms 

with  8  acres  or  less  and  heavier  than  averaj^e  on  the  larger  acreages. 

8.  The  rate  of  manure  application  was  heavier  than  the  average  on  farms 

with  8  acres  or  less,  and  lighter  than  average  on  the  larger  acreages. 

9.  The  hours  of  man  and  horse  labor  required  to  produce  a  ton  of  tomatoes 

were  highest  on  the  farms  with  8  acres  or  less. 

10.  Labor  and  materials  were  used  most  efficiently  in  producing  can-house 

tomatoes  on  farm  areas  of  8.1  acres  or  more. 

11.  Over  half  of  the  farmers  were  growing  8  acres  or  less  per  farm,  with  a 

total  acreage  25  to  30  per  cent  of  the  average  for  all  farms,  and  a 
corresponding  per  cent  of  total  production  in  tons. 

12.  Heavier  applications  of  fertilizer  did  not  materially  reduce  the  cost  per 

ton,  but  did  increase  the  number  of  tons  per  acre,  resulting  in  a 
larger  acre  profit,  provided  the  cost  of  production  was  not  above  the 
price  which  the  farmer  received. 

13.  The  application  of  manure,  dollar  for  dollar,  did  not  bring  so  large  a 

return  as  the  application  of  fertilizers. 

14.  In  1918,  150  pounds  of  fertilizers  with  a  cover  crop  took  the  place  of  19 

tons  of  manure ;  in  1919,  526  pounds  of  fertilizer  with  a  cover  crop 
took  the  place  of  21  tons  of  manure ;  whereas  in  1920,  142  pounds  of 
fertilizer  with  a  cover  crop  took  the  place  of  20  tons  of  manure. 

15.  Farmers  who  used  cover  crops  produced  larger  yields  per  acre. 

16.  A  top-dressing  of  nitrate  of  soda  did  not  appear  to  increase  the  yield  to 

any  appreciable  extent. 

17.  Spotting,  as  far  as  it  was  practiced  on  these  farms,  did  not  appear  to 

increase  the  yield  materially.  However,  it  is  possible  that  the  full 
effect  of  spotting  did  not  show  up,  inasmuch  as  most  of  the  growers 
did  not  spot  their  entire  crop. 

18.  Early  planting  materially  increased  yields. 

19.  It  appears  that  7  cultivations  was  the  maximum  which  were  made  with 

profit  throughout  the  3-year  period. 

20.  lime  did  not  increase  yields. 
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Cost  of  Onion  Production,  1920 

At  the  request  of  the  Cedarville  Onion  Growers'  Association  and 
the  Cumberland  County  Board  of  Agriculture,  figures  were  obtained 
to  determine  the  cost  of  producing  onions  in  the  Cumberland  County 
section.  The  year  1920  was  a  disastrous  one  financially  for  the  onion 
growers  of  South  Jersey,  as  there  was  a  large  crop  and  the  prices 
received  were  very  low.  Records  were  obtained  on  16  farms  growing 
a  total  acreage  of  121f  acres  of  onions.  The  yield  sold  per  acre  last 
year  was  179.7  hampers,  but  the  prices  were  so  discouraging  that  there 
was  an  average  of  62  hampers  per  acre  which  were  not  sold,  but 
either  simply  plowed  under  or  allowed  to  rot  after  harvesting.  It 
cost  $279.28  an  acre  to  produce  and  market  the  179.7  hampers  which 
were  sold,  or  $1.55  per  hamper.     Had  the  entire  crop  been  marketed, 


Table  2 

Cost  of  Growing  Onions  in  Cumberland  County,  New  Jersey,  1920 
Results  from  16  Farms,  ^th  a  Total  of  121%  Acres  of  Onions 


Item 


Amount 


Cost 


Sets    

Fertilizer 

Covercrop  seed   

Manure    

Hampers    

Operator*s  time   

Hired  labor  (month)    

Hired  labor   (day)    v. 

Horse  labor   ^ 

Horse  machine  hours 

Tractor 

Truck  

Rental  on  land  used  by  crop 

Insurance    

Interest    


8.56 

bu. 

L270 

lbs. 

9.4 

tons 

ISO 

48.4 

hrs. 

29.0 

hrs. 

162.8 

hrs. 

83.25  hrs. 

83.25 

hrs. 

1.8    hrs. 


$43.02 

37.79 

2.95 

36.76 

32.03 

20.86 

10.82 

52.62 

17.61 

5.83 

0.01 

2.69 

12.05 

0.11 

4.13 


Total  cost  per  acre    

Cost  per  hamper  sold  

Additional  cost  for  harvesting  unsold  onions 

Acre  cost  if  all  were  harvested   

Cost  per  hamper  if  all  were  harvested 


$279.28 

1.55 

14.70 

291.97 

1.21 


18 
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the  a<jre  cost  would  have  been  $391.97,  or  $1.21  per  hamper.  The 
farmers  received  an  average  of  74^  cents  per  hamper  for  those  sold, 
or  $133.88  per  acre,  which  indicates  what  a  discouraging  market 
they  had  for  their  product.  It  is  generally  expected  that  cooperative 
associations  can  better  the  processes  of  distribution  so  that  in  a  year 
of  large  production  such  as  last  year,  part  of  this  loss  could  be  elim- 
inated by  putting  a  better  and  more  uniform  product  on  the  market. 
With  this  end  in  view,  many  of  the  onion  growers  have  formed  such 
a  cooperative  association  and  just  started  to  ship  onions  with  estab- 
lished grades. 

Growing  the  onion  crop  requires  intensive  farming,  as  shown  by 
table  2.    The  four  principal  items  of  cost  were : 

1.  Sets:   8.56  bushels,  costing  $43.02,  or  15  per  cent  of  the  total  cost. 

2.  Fertilizers:    1276  pounds,  costing  $37.79,  or  14  per  cent  of  the  total  cost. 
8.  Manures:    9.4  tons,  costing  $36.76,  or  13  per  cent  of  the  total  cost. 

4.  Man  labor:    240.2  hours,  costing  $84.30,  or  30  per  cent  of  the  total  cost. 


Cost  of  MOk  Production,  1921 

At  the  request  and  with  the  cooperation  of  the  Ifew  Jersey  State 
Federation  of  County  Boardis  of  Agriculture,  a  survey  was  made  to 
dletermine  the  cost  of  producing  milk  in  North  Jersey  (Sussex 
County),  and  South  Jersey  (Salem  and  Cumberland  Counties)  for 
the  current  year,  1921.  Table  3  shows  the  relative  costs  in  the  two 
sections  with  the  factors  in  detail  which  make  up  these  costs. 

This  table  shows  some  figures  which  are  well  worth  the  consideration 
of  every  dairyman.  It  is  the  opinion  of  many  that  higher  producing 
cows  mean  that  milk  is  being  produced  at  a  lower  cost  per  quart.  The 
cows  on  the  15  farms  in  South  Jersey  were  prodticing  an  average  of 
nearly  500  quarts,  or  over  1,000  pounds  more  per  cow  annually  than 
those  of  Sussex  County.  Yet  the  cost  of  production  per  quart  in 
South  Jersey  was  6.78  cents  as  compared  to  6.75  cents  in  Sussex 
County.  The  higher  production  is  obtained,  naturally,  by  feeding 
more  concentrates,  more  roughage,  and  using  more  labor.  Among 
other  itemB  which  are  of  importance  when  considering  high-producing 
cows  is  their  higher  value,  which  gives  a  higher  cost  in  interest  and 
depreciation;  also  in  securing  the  high  production,  it  will  be  noted 
that  the  miscellaneous  cost  was  $8.21  as  compared  to  $5.98  or  $2.23 
more  per  cow  in  South  Jersey.  This  means  that  these  higher-priced 
cows  were  requiring  more  attention  in  the  way  of  cow  testing,  tuber- 
culin testing,  and  the  care  of  the  veterinarian.  The  cost  in  buildings 
and  dairy  equipment  per  cow  are  considerably  higher  in  South  Jersey. 
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Table  3 
Cost  of  Milk  Production  in  New  Jersey,  1921 


ITEM 


Sussex  County 


Amount 


Cost 


South  Jersey 


Amount 


Cost 


Concentrates 


Roughage — 

Hay  

Stover   

Silage 

Pasture   

Bedding 

Man  labor 

Horse  labor 

Dairy  equipment 
Building  cost  . . . 
Taxes  per  cow  . . 
Interest  per  cow 
Depreciation  .... 
Bull  service  .... 
Miscellaneous  . . . 
Management  .... 
Truck 


2577  lbs. 


3167  lbs. 

665  lbs. 

2075  lbs. 

4  mo. 

182.6  hrs. 
20.1  hrs. 


$51.54 
45.51 

8.00 

57.34 

4.00 

.75 

10.16 
2.41 
8.28 

11.04 
4.43 
5.98 

20.94 


2597  lbs. 
392  lbs. 

2362  lbs. 

1032  lbs. 

6392  lbs. 

6  mo. 

1.338  tons 

202  hrs. 

16.34  hrs. 


6.6  hrs. 


$53.71 


43.83 

16.78 

11.33 

54.54 

3.27 

3.30 

16.50 

2.22 

8.52 

11.36 

7.13 

8.21 

25.06 

9.90 


Total  cost  per  cow  . 
Value  of  manure  . . . 
Value  of  calves  sold 


Net  cost  per  cow 

Cost  of  milk  per  quart 


Cost  of  materials  used  in  pro- 
ducing milk — 

Hay  per  ton   

Stover   

Ensilage    

Concentrates    

Pasture  per  month    

Man  labor   

Value  per  cow   

Interest,  6  per  cent  .... 


Production  per  cow  per  year. 


$230.38 
12.00 
14.59 

$26.59 

$203.79 

6.75c. 


$21.46 

12.00 

7.27 

40.00 

2.00 

0.314 

138.00 


3019  qts. 


$275.66 
26.40 
11.39 

$37.79 

$237.87 

6.78c. 


$18.32 
6.64 
5.87 
37.00 
2.79 
0.27 

142.00 


3510  qts. 
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Materials  Required  to  Produce  Mill< 

Concentrates,    South  Jersey  dairymea  required  2,989  pounds    of 
concentrates  per  cow,  or  412  pounds  more  than  Sussex  County. 

Roughage.  South  Jersey  dairymen  were  feeding  9,786  pounds  of 
roughage,  as  against  5,307  pounds  in  N'orth  Jersey,  the  chief  difference 
being  in  the  silage,  which  was  used  at  the  rate  of  6,392  pounds  per 
cow  in  South  Jersey  as  compared  with  2,075  pounds  in  North  Jersey. 
This  larger  amoxmt  of  silage  did  not  seem  to  produce  any  cheaper 
milk,  although  a  higher  production  was  obtained. 

Pasture,  South  Jersey  dairymen  used  pasture  for  6  months  of 
the  year,  while  Sussex  County  farmers  could  pasture  but  4  months. 
This  pasture  was  on  higher-priced  ground.  The  additional  pasture 
did  not  seem  to  redtuce  the  cost  per  quart. 

Bedding.  In  the  use  of  bedding  the  South  Jersey  dairy  practice  dif- 
fers considerably  from  that  of  North  Jersey.  In  the  southern  counties, 
stalks,  straw  and  meadow  hay  are  used  to  the  extent  of  1.338  tons 
per  year.  This  large  amount,  relatively  speaking,  is  used  chiefly 
with  the  idea  of  producing  the  maximum  amount  of  manure  which  is 
used  quite  largely  on  cash  crops  such  as  potatoes  or  tomatoes.  Sussex 
County  does  not  have  this  opportunity,  and  hence  this  item  is  not 
so  large  in  their  costs. 

With  man  labor  4  cents  an  hour  cheaper  in  South  Jersey,  with 
the  larger  amount  of  silage  being  used  and  with  2  months  longer 
for  pasture,  it  might  seem  that  milk  should  be  produced  cheaper  per 
quart  in  South  Jersey  than  in  North  Jersey,  especially  with  over 
1,000  poundb  more  production  per  year.  But  this  increased  pro- 
duction requires  so  much  more  feed  in  the  way  of  concentrates  and 
roughage,  it  takes  20  hours  more  of  man  labor,  and  with  the  additional 
overhead  and  interest  per  cow,  depreciation,  dairy  equipment,  building 
cost  and  extra  care  necessary  with  more  valuable  cows,  it  cost  Just 
as  much  per  quart  to  secure  this  extra  production.  If  the  dairjrman 
is  receiving  a  price  for  his  milk  in  excess  of  what  it  is  costing  him, 
he  would  make  more  money,  but  if  his  price  is  lower  than  the  cost 
of  production,  the  higher  production  would  not  be  very  profitable. 
The  cost  in  South  Jersey  would  have  been  still  higher,  except  for  the 
fact  that  the  cost  of  materials  used  in  producing  milk  such  as  hay, 
stover,  ensilage  and  concentrates,  was  somewhat  lower  than  North 
Jersey.  Labor  was  cheaper  on  the  South  Jersey  farms  probably  be- 
cause of  the  fact  that  they  are  nearer  to  the  industrial  centers  and 
the  surplus  labor  of  the  cities  would  reach  them  sooner  than  in  Sussex 
County  section.  Also,  labor  has  a  tendency  of  avoiding  strictly  dairy 
sections. 

It  is  evident  that  cows  have  a  certain  capaciiy  for  the  economical 
conversion  of  feed  and  care  into  mdlk,  but  the  stimulation  to  greater 
production  may  easily  cost  too  much  for  a  reduction  in  cost  per 
quart.  In  other  words,  it  is  necessary  to  study  very  carefully  where 
this  line  is,  between  the  natural  producing  power  and  the  forced 
production  of  the  individual  cow. 
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Cost  Accounts 

For  the  year  1920,  40  cost  accounts  were  started  between  January 
1  and  April  15  on  selected  farms  in  the  southern  part  of  the  state. 
Thirty-five  of  the  farmers  completed  their  accounts,  keeping  complete 
records  of  all  their  activities  and  farm  operations.  These  records 
have  not  been  tabulated  in  sufficient  detail  yet  to  report  on,  but  we 
will  be  able  to  obtain  the  actual  cost  of  all  items  entering  into  the  pro- 
duction of  farm  products  such  as  man  labor,  horse  labor,  equipment, 
tractor  and  truck  labor.  When  they  are  completely  tabulated,  in- 
terpretation can  be  made  of  the  various  methods  in  use  which  affect 
the  organization  of  the  farm  and  the  cost  of  production. 

For  the  coming  year,  the  season  of  1921,  44  cost  accounts  are  being 
kept  on  this  project,  including  25  original  cooperators,  3  in  Sussex 
County,  in  cooperation  with  the  county  agent,  F.  Leon  Brown,  and  10 
in  Cumberland  County,  in  cooperation  with  the  county  agent,  M. 
Robert  Trimnell. 

The  actual  cost  of  horses  when  found  on  these  cost  accounts  will 
be  compared  with  the  cost  of  operating  the  tractor  and  truck  which 
has  been  determined  by  the  survey  metho.d  and]  is  discussed  below. 


Cost  of  Tractor  Operation 

According  to  the  latest  available  information,  there  are  800  tractors 
used  on  "New  Jersey  farms. 

Under  war-time  conditions  of  labor  scarcity  and  high  costs  of  both 
man  and  horse  power  on  the  farm,  the  use  of  power  equipment  such 
as  the  tractor  and  truck  was  rapidly  developed.  However,  with  the 
readjustments  in  farm-crop  prices,  costs  of  man  and  horse  power,  as 
well  as  the  supply  of  labor  available,  it  is  highly  essential  that  the 
present  owner  and  the  prospective  purchaser  should  consider  care- 
fully the  relative  cost  of  work  accomplished  by  the  tractor  and  by  the 
horse,  in  addition  to  whatever  modification  of  his  farm  orgginization 
is  possible. 

With  this  idea  in  view,  the  New  Jersey  Agricultural  Experiment 
Station,  cooperating  with  the  Monmounth  County  Board  of  Agri- 
culture, made  a  survey  to  determine  the  cost  of  operating  tractors 
in  New  Jersey,  and  their  effect  on  the  farm  organization. 

Eecords  were  obtained  of  88  tractors  distributed  as  follows: 

Monmouth  County   36 

Burlington  County 48 

Cumberland  County  4 


Digitized  by 


Google 


278 


NEW  JERSEY  STATE  AGRICULTURAL 


Are  Tractors  a  Paying  Proposition? 

The  figures  in  table  4  are  preeented  for  the  analysis  and  information 
of  the  individual  farmer. 

Table  4 
Cost  of  Tractor  Operation 


I 


Field  Work 


ITEM 


Amount 
per  Hour 


Cost 
per  Hour 


Belt  Work 


Cost 
per  Hour 


Lubrication — 

a.  Cylinder  oil  (gal.)    .... 

b.  Cup  grease  (lbs.)    

c.  Transmission  oil  (gal.) 

Repairs  and  new  parts 

Insurance  and  taxes  

Man  labor 

Horse,  auto  use 

Interest  6  per  cent 

Depreciation , 

Use  of  buildings 


Total  cost  except  for  fuel  and  operator. 

Kerosene   (gal. )    

Gasoline  (gal. )  

Total  fuel   (gal. )    

Operator's  time   


Total  of  all  costs 


0.123 
.055 
.021 


.105 


.90 

.75 

1.65 


$0,083 
.009 
.014 
.199 
.013 
.044 
.001 
.118 
.509 
.016 


$1,012 
.164 
.219 
.383 
.40 


$1,795 


.085 
.009 
.012 
.175 
.014 
.044 


.118 

.48 

.015 


$0,952 
.153* 
.088t 
.241 
.40 


$1,593 


*For  0.84  gal. 
tFor  0.30  gal. 

The  average  cost  per  hour  of  field  work  performed  by  the  tractor 
was  $1,395,  in  addition  to  the  cost  of  the  operator  which  has  been 
taken  at  the  flat  rate  of  40  cents  per  hour. 

Distribution  of  Costs 

Five  items  of  cost  make  up  94  per  cent  of  the  operating  cost,  ex- 
clusive of  the  operator, 

1.  Depreciation  amounted  to  $0,509  per  hour,  or  about  36"i4  P^r 
cent  of  the  running  cost. 

The  average  number  of  seasons  these  tractors  had  been  operated 
was  only  If,  and  the  average  of  the  operators'  estimates  of  the  ex- 
pected use  to  be  obtained  was  4^  years  more,  or  a  total  of  6  years. 
However,  it  is  only  fair  to  say  that  these  tractors  had  not  been  in  use 
long  enough  to  determine  the  matter  of  length  of  life,  and  until 
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they  have  been  actually  run  until  worn  out,  it  is  an  open  question  as 
to  just  how  long  they  will  last.  This  is  borne  out  by  the  following 
table,  showing  the  number  of  seasons  actually  used  thus  far : 

Number  of  Tractors  Seasons  Used 

41  1 

30  2 

14  3 

3  4 


88  Average     1% 

Six  years  of  life  would  mean  a  depreciation  of  16f  per  cent  per 
annum  on  a  machine  representing  an  average  investment  of  $1,064, 
besides  equipnuent  averaging  $327.  This  outlay  would  be  some- 
what less  at  the  present  time  with  the  price  reductions  that  have  been 
made. 

2.  Fusl  cost  was  $0,383  per  hour  of  field  work  when  full  power 
was  required,  and  $0,241  per  hour  of  belt  work.  Field  work  used 
1.65  gallons  of  fuel  as  against  1.14  gallons  i>er  hour  of  belt  work. 
This  fuel,  as  indicated  in  the  table,  represents  the  combination  of 
kerosene  arid  gasoline,  some  machines  using  either  one  or  the  other 
exclusively,  while  some  used  a  combination. 

3.  Repairs  and  new  parts  cost  $0,199  per  hour,  or  14  per  cent  of 
field  cost  per  hour.  This  high  cost  per  hour  is  on  a  group  of  tractors 
that  have  been  in  actual  use  but  1%  seasons,  and  no  doubt  in  the 
following  years  will  be  greater  on  the  same  set,  unless  the  cost  of 
repairs  should  decrease  materially. 

4.  Interest  amounts  to  11.8  cents  per  hour,  or  8.4  per  cent  of  the 
total  cost.  This  has  been  figured  at  6  per  cent  of  one-half  of  the 
original  cost. 

5.  Imbrication  has  cost  10.6  cents  per  hour,  or  7.6  per  cent.  In 
quantities  of  materials,  it  has  taken  0.055  poxmd  of  grease  per  hour 
of  fieldl  work  and  0.144  gallon  of  cylinder  and  transmission  oil. 

Miscellaneous  costs  making  up  about  6  per  cent  of  operating  costs 
included  such  items  as  insurance,  taxes,  man  labor  and  horse  or 
auto  use,  and  the  use  of  buildings. 

How  Much  is  the  Tractor  Used? 

The  cost  of  operation  is  directly  affected  by  the  amount  of  work 
accomplished  and  the  number  of  days  or  hours  the  tractor  can  be 
used. 

Table  5  shows  that  the  tractor  was  used  for  field  work  317  hours 
and  for  belt  work  49  hours  during  the  year,  or  about  32  days  and  5 
days,  respectively.  Field  work  represented  86.2  per  cent  and  belt  work 
13.8  per  cent  of  total  time  used. 
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The  significant  facts  shown  by  this  table  are  the  difference  in  the 
number  of  hours  used  and  the  cost  per  hour  of  use  for  Monmouth 
and'  Burhngton  Counties.  It  is  explained  hff  the  fact  that  the 
tractors  in  Monmouth  County  were  practically  all  on  specialized 
potato  farms,  while  those  in  Burlington  County  were  on  farms  where 
orchards  were  a  considerable  part  of  their  acreage,  as  indicated  by 
table  6. 

The  actual  running  expenses  of  the  tractor  on  the  potato  farms 
were  $1.62  per  hour  of  field  work  as  compared  to  $1.23  where  fruit 
was  a  dominant  crop,  exclusive  of  the  operator's  time.  This  fact 
allowed  the  tractor  in  Burlington  County  to  be  used  114.7  hours 
more  per  year,  at  a  cost  of  39  cents  less  per  hour. 


Tables 
Hoiurs  and  Cost  of  Use  of  Tractor 


COUNTY 

u 

S 



Average 
Number   of 
Hours  of 
Field   Work 

Average 
Cost  of 
Field  Work 
per  Hour 

Average 
Number   of 
Hours  of 
Belt  Work 

-1 

Monmouth    

Burlington   

Cumberland 

36 

48 
4 

230.2 
344.9 
544.2 

$1.62 
1.23 

34.4 
63.4 
11.5 

87.01 
84.47 
97.91 

12.99 
15.53 

2.09 

Totals 

88 

317. 

$1,395 

49.2 

86  2            1*^-« 

The  number  of  hours  a  tractor  was  used  ranged  from  77  to  821 
hours  with  the  corresponding  range  of  cost  per  hour  of  $3.88  and 
$1.31,  respectively,  for  field  work. 

Interest  and  depreciation  charges  make  the  cost  prohibitive  when 
the  tractor  is  not  used  at  least  a  reasonable  amount. 

The  time  element  in  preparing  ground,  especially  with  a  late  spring 
and  a  cash  crop  like  potatoes,  is  sometimes  deemed  one  of  the  deciding 
factors  when  considering  the  advisability  of  having  a  tractor. 

Cost  of  Plowing 

The  average  rate  of  plowing  was  6.22  acres  per  day,  being  some- 
what higher  in  Monmouth  than  in  Burlington  County.  It  cost  $2.44 
per  acre  in  Monmouth,  and  $2.06  in  Burlington  for  plowing,  exclusive 
of  the  operator's  time. 


Digitized  by 


Google 


EXPERIMENT  STATION  EEPORT. 


281 


Table  6 

Acreage  of  Crops  Grown  Before  and  After  Purchase  of  the 

Tractor 


Monmouth  County,  31  Farms 


CROP 


J 


I     Before 


After 


Increase 

or  De- 
crease (-) 


I 


Burlington  County,  43  Farms 


Before 


After 


1  Increase 

or  De- 
fcrease(-) 


Potatoes 

Orchards  

Wheat  and  rye  .... 

Corn  for  grain 

Corn  for  silage  .... 

Hay   .' 

Miscellaneous  crops 

Tomatoes    

Peas  and  beans  .... 


Total  crop  acres 


acres 
1365 

283 

835% 

563 
30 

651% 

108 


acres 
1580 
282 
751 
603 
30 
713 
105 


per  cent 
15.7 


10.0 
7.1 


9.4 
—2.8 


acres  . 

1012 

1065 

675 
1007 

134 
1315% 

248 

259 
86 


acres 

818 
1332% 

803 

999 

134 
1388% 

297 

343 
98 


3836 


4064 


5.9 


5801% 


6213 


per  cent 

—1972 

25.1 

19.0 

—0.8 


5.5 
20.0 
32.4 
14.0 


7.1 


Table  7 
Amount  and  Cost  of  Work  Done  by  a  Tractor 


COUNTY 

Area  Plowed 
in  a  10-hour 
Day 

9i 

k 
SI 

U  o 

Area  Harrowed 
and  Disked  in  a 
10-hour  Day 

Cost  per  Acre 
of  Harrowing 
and  Disking 

Monmouth    

Burlln&rton    

acres 
6.63 
5.92 

$2.44 
2.06 

acres 
12.4 
16.8 

$1.:S0 
0.73 

Totals  or  Average 

6.22 

$2.24 

16.1 

$0.87 
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Cost  of  Harrowing  and  Disking 

The  average  number  of  acres  harrowed  and  disked  per  day  Tvas 
16.1,  the  rate  in  Burlington  County  being  16.8,  or  4.4  acres  more 
per  day.  This  difference,  no  doubt,  is  due  to  the  orchard  work 
where  not  quite  the  entire  ground  can  be  worked.  The  relative 
costs  per  acre  were  $1.30  in  Monmouth  and  $0.73  in  Burlington,  or 
an  average  of  $0.87  per  acre.  These  two  operations  are  placed 
together  because  in  some  cases  they  were  done  in  one  operation, 
though  not  always. 

Other  Field  Work  Done 

The  above-mentioned  operations,  plowing,  harrowing  and  disking", 
were  by  far  the  major  part,  or  85  per  cent,  of  the  field  work  done  by- 
tractors.  The  other  15  per  cent  consisted  of  miscellaneous  operations 
such  as  hauling  manure  and  hay,  cutting  com,  reaping,  etc. 

From  table  8,  we  note  five  direct  effects  of  the  tractor  on  farm  ' 
organization  and  practice. 

1.  The  size  of  farm  has  been  increased  7.4  crop  acres  in  Monmouth  and  9.5 
crop  acres  in  Burlington  County. 

2.  The  depth  of  plowing  has  increased  0.6  inch  in  Monmouth  and  1.3  inches 
in  Burlington. 

3.  Horses  have  been  replaced  to  some  extent,  but  much  more  markedly  on  the 
fruit  farms  in  Burlington  County.  In  Monmouth  County,  1.5  horses  were  re- 
placed per  tractor,  while  in  Burlington  2.9,  or  about  3  horses,  were  replaced  per 
tractor. 

4.  Man  labor  saved  in  Monmouth  County  amounted  to  4.5  months  per  tractor, 
and  in  Burlington  County  5.8  months  per  tractor. 

5.  Some  farm  equipment  was  disposed  of,  amounting  to  $26  per  tractor  in 
Monmouth  County  and  $28  in  Burlington  County. 


Truck  Costs 

With  the  increased  use  of  motor  trucks  on  the  farm,  it  has  been 
a  question  to  many  farmers  whether  it  is  economical  for  them  to 
invest  heavily  in  this  type  of  equipment,  and  if  so,  under  what  con- 
ditions would  it  be  an  economical  investment,  and  when  it  would 
not  be  profitable.  With  the  idea  of  determining  the  cost  of  operating 
trucks  and  their  effect  in  the  farm  business,  the  Experiment  Station, 
in  cooperation  with  the  Monmouth  County  Board  of  Agriculture, 
secured  records  on  37  farm  trucks  in  Monmouth  and  Burlington 
Counties  at  the  same  time  that  the  tractor  records  were  obtained. 
These  truck  records  have  not  been  entirely  tabulated  at  the  present 
time  in  form  to  interpret.  The  whole  question  of  use  of  power  on 
the  farm,  now  that  labor  is  more  plentiful  and  the  prices  of  farm 
products  have  fallen  to  such  an  extent,  is  one  that  requires  careful 
investigation.     It  is  hoped  to  continue  this  investigation  on  the  cost 
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of  power  farming  and  its  effects  on  the  farm  organization.  The 
survey  records  with  the  cost  accounts  will  give  the  data  upon  which 
we  can  study  the  relative  costs  of  tractors,  trucks  and  horse  power, 
with  the  resulting  effect  on  the  cost  of  production  and  the  farm 
business. 

NEEDS  OF  THE  DEPARTMENT 

The  needs  of  the  department  have  been  indicated  in  a  previous 
report  and  include  chiefly  equipment  and  personnel  for  crop  research 
work,  as  well  as  a  storage  bulling  suitable  for  the  purpose  of  storing 
crops  materials,  seeds,  fertilizers,  and  necessary  equipment  for  the 
plot  work.  During  the  greater  part  of  the  past  year  the  department 
has  been  without  the  assistance  of  anyone  whose  duties  included 
regular  experiment  station  work.  The  absence  of  the  chief  of  the 
department  has  necessitated  a  curtailment  of  some  of  the  projects 
under  way,  and  full  development  of  the  research  work  awaits  the 
return  of  the  normal  personnel  of  the  department.  However,  all  of 
the  more  important  projects  have  been  carried  through,  and  with  the 
addition  of  available  space  for  plot  work  at  the  station,  the  department 
is  better  equipped  than  ever  before  to  render  service  to  its  constituents. 


Farm  Management  Needs 

In  order  to  give  the  most  prompt  and  eflBcient  service  for  the  in- 
terpretation and  collection  of  data  bearing  on  the  most  economical 
methods  of  production,  the  personnel  engaged  in  farm  management 
work  should  be  increased.  It  would  facilitate  matters  greatly  to 
have  a  field  man  who  could  take  care  of  most  of  the  cost  accoimting 
and  survey  field  work,  with  an  additional  statistician  in  the  oflBce.  As 
it  is  at  present,  at  least  one-half  to  two-thirds  of  the  time  is  required 
in  field  work,  following  up  cost  accounts,  and  continuing  the  survey 
work.  This  naturally  retards  the  most  eflBcient  service  that  could 
be  rendered  in  completing  as  promptly  as  possible  the  tabulation 
and  interpretation  of  data  obtained. 
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Statement  of  Expenses  for  the  Department  of  Agronomy  and 
Agricultural  Economics,  July  1,  1920-July  1,  1921 

Farm  Crops 

Traveling $268.39 

Labor 11.08 

Photographs   8.95 

$288.42 
Farm  Management 

Salaries $1020.00 

Traveling 1566.15 

Supplies 173.50 

$2759.65 
Miscellaneous 

Salaries $1240.00 

Supplies 322.06 

$1562.06 

Farm  Crops  $288.42 

Farm  Management 2759.65 

Miscellaneous   1562.06 

Total $4610.13 
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REPORT  OF  THE  DEPARTMENT  OF  BIOLOGY 

Thurlow  C.  Nelson 


INTRODUCTION 

The  scope  of  the  work  of  this  department  has  been  extended  during 
the  past  year  through  the  appointment  of  the  writer  on  July  1,  1920, 
as  biologist  of  the  State  Board  of  Shellfisheries.  This  new  appoint- 
ment in  no  way  altered  his  status  as  biologist  of  the  Experiment 
Station  but  was  made  possible  through  grant  of  one  year's  leave  of 
absence  from  the  Department  of  Zoology  of  Eutgers  College,  thus  per- 
mitting full  time  for  oyster  investigations. 

The  activities  of  the  department  may  be  grouped  according  to  the 
topics  discussed  throughout  the  following  pages. 

The  winter  of  1919-20  was  unusually  severe,  even  the  larger  bodies 
of  water  of  th;e  state  being  solidly  frozen  over  for  about  6  weeks.  When 
the  break-up  came  with  the  violent  northeast  storm  and  record  high 
tide  of  February  5  and  6,  1920,  the  heavy  ice  of  Little  Egg  Harbor 
was  carried  in  great  sheets  across  the  marshes  toward  the  Tuckerton 
Badio  Station  and  completely  destroyed  the  original  laboratory  for 
oyster  research  built  in  1904  at  Stopwater  Creek  by  Dr.  Julius  Nelson. 
This  building,  which  had  not  been  in  use  since  1908,  was  erected  at 
a  cost  of  less  than  $100.    It  contained  nothing  of  value  when  destroyed. 

During  the  same  storm  a  new  inlet  was  cut  through  the  beach  into 
Little  Egg  Harbor  a  few  miles  below  Beach  Haven.  The  effect  of 
this  new  conmiunication  with  the  sea,  much  closer  to  the  oyster  beds, 
has  been  to  cause  a  marked  increase  in  the  density  of  the  water  with 
the  results  explained  in  section  4  of  this  report. 


RESEARCH 

1.  Studies  of  the  Rate  and  Extent  of  Growth  of  Adult  Oysters 

(Concluded) 

In  the  report  of  this  department  for  1920  (p.  320-324)  are  given 
the  results  of  studies  of  the  rate  and  extent  of  growth  of  oysters  from 
April  to  August,  1919.  As  stated  there,  the  tagged  experimental 
oysters  were  wintered  at  Elder  Creek,  Great  Bay,  with  a  mortality  of 
but  1.5  per  cent. 

19  (289) 
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The  oysters  were  removed  March  30,  1920,  cleaned,  weighed  and 
measured  as  before,  the  results  of  1  year's  growth  being  given  in 
table  1.  Because  of  corrosion  by  the  mud  and  salt  water,  as  well  as 
thirough  the  crumbling  of  the  shells  of  the  oysters,  many  tags  were 
lost  or  became  illegible,  hence  but  230  individuals  out  of  the  original 
1,000  were  available  for  these  1-year  measurements.  They  represent, 
however,  a  fair  sample  of  the  group  as  a  whole. 

As  seen  in  table  1,  the  Grassy  Channel  seed  in  1  year  increased 
two-thirds  of  the  original  weight,  over  one-fifth  the  original  length 
and  over  one-fourth  the  original  width.  The  Huey's  Creek  naturals 
increased  about  one-half  in  weight,  one-fourth  in  length  and  one-fifth 


Table  1 
Growth  of  Oysters 


OYSTERS 


^1 


Period 


ORIGINAL 


Weight     Length     Width 


INCREASE 


Weight    Length  Width 


Huey's  Creek  Naturals... 

Average    

Grassy   Channel   seed 

Average    


13 

1 

217 

1 


1  year 
1  year 
1  year 
1  year 


gm. 
1157 


18514 
85.3 


cm. 

110.6 

8.5 

2024.9 

9.3 


I, 


cm. 

70.0 

5.4 

1193.1 

5.5 


gm. 
609 
46.8 
12238 
56.3 


cm. 
27.0 

2.1 
440.4 

2.0 


cm. 

13. S 

1.1 

308.8 

1.4 


PER  CENT  INCREASE 


Huey's  Creek  Naturals 
Grassy  Channel  seed  . . 


per 
cent 

52.6 
66.1 


per 
cent 


24.4 
21.7 


per 
cent 


19.7 
25.8 


in  width.  The  ratio  of  increase  of  length  to  width  was  as  follows: 
Huey's  Creek  naturals,  1  to  0.807 ;  Grassy  Channel  stock,  1  to  1.187. 
This  difference,  as  explained  in  our  last  report,  was  due  to  the  fact 
that  the  naturals  having  grown  singly  from  the  start  were  rounded 
and  normal  in  shape,  hence  grew  comparatively  more  in  length  than 
in  width,  whereas  the  Grassy  Channel  seed,  having  been  crowded 
during  the  first  two  years  of  growth,  were  elongated  and  tended  when 
separated  to  correct  this  condition  by  a  relatively  greater  increase  in 
width  than  in  length. 

The  growth  of  the  oyster  in  northern  waters  occurs  in  two  periods. 
The  first,  or  spring,  growth  begins  in  N"ew  Jersey  about  the  middle  of 
March  and  continues  rapidly  until  the  spawning  period  and  more 
slowly  thereafter.  During  this  spring  and  summer  growth  period  a 
large  amoimt  of  very  thin  new  shell  is  secreted  about  the  margins  of 
the  old  one,  there  being  but  little  increase  in  the  thickness  of  the 
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Plate  1 
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itl 


Fig.  1. 


Fig. 


Prime  Oysters,  4  Years  Old,  From  Growth  Experiments  Begun 
IN  THE  Spring  of  1919.  From  liEFT  lo  Right  They  Are:  Upper 
Row,  Nos.  597,  817,  602,  594,  cS45,  843 ;  Ix)WEii  Row :  Nos.  146,  896, 
489,  851,  709,  582.  No.  146  is  a  Huey's  Creek  Natural,  the  Other 
Eleven  are  From  Grassy  Channel  Seed  Which  Set  in  the  Sum- 
mer OF  1016.  The  Oysters  W-feRE  Removed  and  Photographed  on 
November  9,  1920.  These  Oysters,  Which  Averaged  a  Little  0\t.u 
5  Inches  in  Length,  Show  the  Possibilities  of  Raising  Excel- 
lent AND  Well- Shaped  Oysters  on  Raised  Platforms  in  a  Rapid 
Current. 


Stomach  Contents  of  Oysters  ;  Field  Taken  at  Random  to  Show 
THE  Great  Numbers  of  Diatoms,  Mostly  Cocscinodiscus,  Found  in 
THE  Stomachs  of  Oysters  at  Edge  Cove  on  December  15,  1920, 
With  the  Water  Temperature  at  46°  F. 
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animal.  Following  the  close  of  the  spawning  period  the  oyster  again 
begins  rapid  growth,  the  increase,  however,  being  mainly  in  the  thick- 
ening of  the  new  shell  and  enlargement  of  the  body  and  of  the  shell 
cavity. 

This  difference  between  the  spring  and  the  autumn  growth  periods 
is  well  illustrated  in  table  2.  The  increase  in  weight  for  the  year, 
66.1  per  cent,  was  about  equally  divided  between  the  two  periods; 
while  of  the  21.7  per  cent  increase  in  length  and  the  25.8  per  cent 
in  width,  18.5  per  cent  and  21.5  per  cent,  respectively,  occurred  during 
the  spring  period.  As  every  oyster  grower  knows,  the  spring  is  the 
time  of  the  greatest  extension  of  the  shell  which  in  the  fall  becomes 
much  thickened  as  the  valves  are  pushed  farther  apart  and  the  size 
of  the  shell  cavity  and  of  the  meat  is  increased.  In  other  words,  spring 
and  early  summer  are  a  time  of  extensive  shell  growth,  while  the 
autumn  is  a  time  of  shell  thickening  and  of  body  growth  and  fattening. 

After  weighing  and  measuring  the  oysters  a  further  experiment 
was  conducted  to-  ^tady  tlie  growth  of  the  bivalves  on  a  platform  and 
on  the  bottom,  to  check  the  similar  experiment  carried  out  during  1919. 
One  hundred  oysters  were  put  on  a  platform  so  placed  as  to  be  awash 
at  low  tide,  and  the  same  number  were  placed  in  a  wire  tray  and  set 
on  the  bottom,  4  feet  below.  The  results  of  this  experiment  after 
7  months^  growth  are  given  in  table  3.  As  shown  in  this  table,  the 
increase  in  weight  was  practically  identical  in  both  lots,  while  there 
was  about  6  per  cent  greater  increase  in  length  and  5  per  cent  greater 
increase  in  width  in  the  platform  series. 

From  this  experiment  and  the  similar  one  described  in  our  last 
report  (page  32tS)  it  may  be  concluded  that  oysters  on  the  bottom 
if  not  imbedded  therein  will  grow  as  well  as  do  those  kept  on  a  plat- 
form under  optimum  conditions  for  growth. 


2.  Studies  of  the  Seasonal  Variations  in  the  Food  of  the  Oyster 

(Continued) 

The  data  accumulated  since  March,  1919,  relative  to  the  food  of  the 
oyster,  have  become  so  extensive  that  it  is  planned  to  publish  them 
in  a  separate  bulletin  as  one  of  the  series  of  which  Bulletin  351  is 
the  first.  In  brief,  the  results  of  this  last  years's  work  confirm 
th'ose  of  the  preceding  year  as  given  in  our  repoit  Tor  1920  (p.  324- 
333). 

Prof.  6.  W.  Martin,  of  the  botany  department  of  Rutgers  College, 
has  undertaken  an  independent  investigation  to  determine  the  part 
played  in  the  oyster's  food  by  plankton  organisms  and  those  living 
on  the  oyster's  shell,  together  with  the  relative  percentages  of  diatoms 
and  other  algse,  animal  plankton,  eel  grass,  and  detritus  occurring 
in  the  oyster's  stomach. 
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Table  2 

Gmiparison  of  Spring  and  Aatiunn  Growth — Grassy 
Channdi  Seed 


PERIOD 


Weight 


Length 


Width 


Average  increase  in  1  year 

Per  cent  increase  in  1  year 

Average  increase  from  April  12  to  August 

12,  spring-summer  growth* 

Per  cent  increase,  spring-smmmer  growth* 
Average    increase    from    August    12    to 

March  30 — autumn  growth 

Per  cent  increase,  autumn  growth 

*From  Annual  Report  for  1920  (5). 


66.3  gm. 
66.1% 

27.6  gm. 
81.6% 

28.7  gm. 

84.6% 


2.0  cm. 
21.7% 

1.9  cm. 
18.5% 

0.1  cm. 

3.2% 


1.4  cm. 

26.8% 

1.2  cm. 

21.5% 

0.2  cm. 
4.3% 


Table  3 
Comparison  of  Rate  of  Growth  on  Platform  and  on  Bottom 


March  30, 1920 

Increase  in  7  Months 

Number 

Period 

4J 

1 
55 

f 

4^ 

1 

f 

2 

1 

1   «» 

g      Average   

March  30  to  Nov.  4 
1  March  30  to  Nov.  4 

gm. 

8911 

137 

cm. 
703.4 
10.8 

cm. 
448.0 
6.9 

gm. 
2978 
45.8 

cm. 
141.5 
2.2 

cm. 

86.8 

1.3 

PS 

Per  cent  ii 

icrease 

per 
cent 

33.4 

per 
cent 

20.1 

per 
cent 

19.1 

8       60   1  March  30  to  Nov.  4 

^       Average    |  March  30  to  Nov.  4 

8596 
143.3 

688.1 
11.5 

412.5 
6.9 

2838 
47.3 

98.1 
1.6 

59.0 
1.0 

1 

Per  cent  ii 

icreflse 

per 
cent 

33 

per 
cent 

14.2 

per 
cent 

14.3 
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3.  Influence  of  Tenqierature  on  the  Rate  and  Extent  of  Feeding 

of  Oysters 

The  monthly  examinations  of  the  stomach  contents  of  oysters  begun 
early  in  1919  were  continued  throughout  the  past  year.  The  results 
of  these  stomach  analyses  confirm  those  given  in  our  last  report.  On 
account  of  the  unusually  warm  and  cloudless  autumn  of  1920,  there 
was  a  great  development  of  food  organisms  in  the  water.  During  this 
same  time  the  oysters  shipped  from  the  Delaware  Bay  and  from  the 
New  Jersey  coast  were  of  a  fatness  and  condition  not  excelled  in  the 
past  25  years.  The  many  calm  days  in  October  and  November  re- 
sulted in  very  clear  water,  it  being  possible  at  times  in  Delaware  Bay 
to  see  an  oyster  shell  on  the  bottom  at  a  depth  of  14  feet.  This  deep 
penetration  of  the  sunlight  greatly  favored  the  development  of  food 
organisms,  while  the  clear  water  was  in  itself  a  great  aid  to  the  feeding 
of  the  oysters. 

It  was  shown,  furthermore,  that  as  in  the  case  of  spawning  (2,  p.  10) 
the  oyster  shows  a  "critical  temperature^'  also  in  its  feeding  habits. 
For  example,  in  the  autumn  of  1919  the  water  was  very  rich  in  food 
organisms;  on  November  28,  with  water  temperature  of  45°  P., 
density  1020,  a  plankton  sample  showed  over  17  million  filamentous 
diatoms  (Melosita)  per  100  quarts.  Oysters  examined  at  this  time 
had  the  stomachs  filled  with  this  organism.  A  severe  cold  spell 
about  December  15  froze  the  surface  of  the  water  for  a  few  days. 
Examination  of  oysters  on  December  22  with  water  temperature  at 
33°  P.,  density  1021,  showed  mere  traces  of  food  present  in  the 
stomachs.  No  feeding  occurred  thereafter  until  after  the  middle  of 
March. 

In  the  autumn  of  1920  oysters  were  feeding  actively  until  after 
the  middle  of  December.  An  examination  on  December  15,  with  the 
Water  temperature  at  46°  F.,  density  1022,  showed  the  oysters' 
stomachs  filled  with  rich;  food  material  (pi.  1,  fig.  2).  No  freezing 
occurred  during  the  very  warm  open  winter  which  followed,  and  the 
water  was  at  all  times  very  rich  in  food  organisms.  On  February  10, 
1921,  with;  the  water  temperature  at  41°  F,,  density  10225,  the  wat>er 
was  like  a  thin  "soup"  of  diatoms  and  other  algae,  yet  the  stomachs 
of  oysters  examined  at  this  time  were  empty  save  for  the  ,mere  trace 
of  diatoms  and  detritus  always  to  be  found  in  the  oyster  at  low  tem- 
peratures. On  March  5  (water  temperature  45°  F.,  density  10215) 
the  stomachs  of  the  oysters  contained  much  detritus  and  many  diatoms, 
showing  that  the  oysters  again  were  feeding  actively.  Between  42° 
and  45°  F.  lies,  therefore,  a  "critical  temperature,"  above  which  there 
is  active  feeding,  and  below  which  almost  no  food  is  taken. 

These  observations  are  in  accord  with  those  of  Eound  (6)  that 
oysters  will  actively  eliminate  bacteria  at  all  temperatures  above  9°  C. 
(48°  F.),  while  at  5°  C.  (41°  F.),  no  reduction  in  the  number  of 
bacteria  occurs  until  after  5  days.    He  believes  that  between  these  tem- 
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peratures  oysters  close  their  shells  for  longer  or  shorter  periods,  but 
that  there  is  no  temperature  above  the  freezing  point  at  which  oysters 
cloFe  their  shells  for  an  indefinite  time.  We  have  found  minute  slime 
strings  containing  living  diatoms  passing  from  the  palps  into  the 
stomachs  of  oysters  with  the  water  at  32°  F.  even  after  the  oyster 
beds  had  been  covered  by  ice  for  nearly  two  months.  From  the 
freezing  point  up  to  41°  F.,  or  slightly  above,  the  oyster  is  just  active 
enough  to  cause  a  feeble  current  of  water  to  pass  to  its  gills  and  f  roin 
this  water  it  obtains  oxygen  and  a  very  minute  amount  "of  food. 
Between  41°  and  45°  F.,  by  means  of  heightened  ciliary  action,  the 
ingestion  and  digestion  of  food  are  very  greatly  increased. 


4.  Further  Investigaticms  of  the  Distribution  and  Behavior  of 

Oyster  Larvae 

There  was  no  "set"  of  any  importance  on  the  oyster  beds  of  the 
Xew  Jersey  coast  during  the  summer  of  1920.  A  fair  set  occurred 
on  the  natural  grounds  and  on  some  of  the  planted  beds  of  Delaware 
Bay.    There  follows  a  summary  of  condition-s  by  districts. 

Little  Egg  Harbor 

Because  of  the  presence  of  the  new  inlet,  as  explained  in  the  intro- 
duction, the  density  of  the  water  at  Edge  Cove  at  high  tide  averaged 
10200,  as  against  10177,  for  the  previous  season.  On  November  8, 
1920,  the  water  at  Edge  Cove  at  high  tide  was  10240,  temperature 
53°  F.,  or  only  about  two  points  under  oceanic  saltness,  10260. 
The  most  important  effects  felt  thus  far  have  been*  the  extension  of 
the  area  of  activity  of  the  drumfish  and  the  invasion  of  the  oyster 
beds  by  the  black  mussel  (Mytilus  edulis),  a  form  which  normally  is 
confined  to  a  narrow  region  just  inside  the  inlet. 

The  spring  of  1920  being  unusually  cold  and  backward,  oyster  larvae 
did  not  appear  at  Edge  Cove  until  June  9,  when  3  larvae,  1  day  old, 
were  found  per  100  quarts  of  water,  1019  at  70°  F.  The  first  spawning 
of  importance  occurred  June  11,  as  shown  by  800  larvae  per  100 
quarts  on  the  twelfth,  water  1019  at  73°  P.  A  second  heavy  spawn- 
ing occurred  on  the  twenty-ninth  when  803  larvae  were  taken.  The 
principal  spawning  of  the  summer  came  on  July  2,  2900  larvee  per 
100  quarts  being  found  on  the  third,  water  1018  at  77°  F.  These 
larvae  grew  rapidly  at  the  high  temperatures  of  the  water  which  pre- 
vailed during  this  time,  77°  to  80**  F.,  and  set  from  July  13  to  16. 
Experitmental  shells  placed  on  the  eleventh  and  removed  on  the 
sixteenth  showed  an  average  of  45  spat  per  shell.  The  set  was  general 
in  the  first  two  reaches  of  Huey's  Creek  above  and  below  the  floating 
laboratory.  A  light  set  occurred  near  the  mouths  of  Willet's  Thorofare 
and  of  West  Creek  over  very  restricted  areas.  There  was  no  general 
set  in  Little  Egg  Harbor. 
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Great  Bay 

A  heavy  set  of  black  iiins-el^  (Mi/filns  edulis)  eaiiglit  on  the  oyster 
beds  over  most  of  Great  Bay  chiriiio:  tire  late  spring  and  early  summer 
of  1920.  These  grew  rapidly  and  made  necessaiy  the  removal 
of  the  oysters  from  many  of  the  beds  during  the  summer.  A  second 
heavy  set  of  mussels  struck  over  the  same  area  early  in  May,  1921, 
but  up  to  the  present  writing  have  grown  very  little,  being  less  than 
14  inch  in  length. 

ISTo  mass  spawning  occurred  in  this  region  during  the  summer  of 
1920,  very  few  oyster  larvae  appeared  at  any  time,  and  these  did  not 
mature.  Clam  and  snail  larvae  also  were  very  scarce.  There  was  no 
set  in  Great  Bay  nor  on  the  natural  beds  of  the  MuUica  Eiver. 

Large  quantities  of  oil  and  grease  from  the  garbage  plant  at 
Seven  Islands  were  carried  over  tl.e  beds  of  Great  Bay  and  up  the 
MuUica  River  with  each  flood  tide.  These  substances  were  most 
noticeable  during  the  hot  weather  which  occurred  during  the  spawning 
period,  the  heat  of  the  sun  melting  the  fats,  which  then  seeped  over  the 
sides  of  the  garbage  scows  into  the  water.  Often  the  entire  bay  was 
covered  by  a  continuous  film  of  oil  so  thick  that  oyster  and  clam 
tongers  were  hardly  able  to  hold  the  stales  of  their  tongs,  so  slippery 
were  they  from  the  coating  of  grease.  To  what  extent  this  film  of 
oily  substances  on  the  water  may  have  prevented  the  maturing  of 
oyster  larvae  in  Great  Bay  last  summer  is  problematical.  It  un- 
doubtedly did  have  some  injurious  eflEects,  as  the  writer  has  shown 
elsewhere  (»%  4). 

Barnegat  Bay 

A  fair  set  occurred  here  over  a  few  of  the  beds,  there  was  no  general 
set  of  importance.  Plans  have  been  laid  to  station  the  floating  labora- 
tory at  Bayville  during  the  sumttner  of  1921  and  to  conduct  a  survey 
of  the  waters  of  Barnegat  Bay  to  determine  the  abundance  and  dis- 
tribution of  the  oyster  larvae  there. 

Delaware  Bay 

Investigations  were  begun  by  the  writer  in  this  region  for  the  first 
time  on  July  13,  1920,  and  included  a  study  of  the  number  and  dis- 
tribution of  the  oyster  larvae  in  the  water,  the  extent  of  the  season's 
set  upon  the  natural  beds,  the  injury  done  by  the  oyster  drill 
(Urosalpinx  cinerea)  and  the  eifects  of  pollution  upon  the  natural 
beds  of  upper  Delaware  Bay.  A  detailed  account  of  the  investi- 
gations in  this  region  is  found  in  the  report  of  the  Board  of  Shellfish- 
eries  for  1921. 

The  results  may  be  summarized  as  follows:  Oyster  larvae  were 
present  in  abundance  during  July  and  August.  Setting  commenced 
unusually  late,  the  first  spat  found  on  the  natural  grounds  set  July 
27  on  the  lower  Egg  Island  beds.     From  this  time  until  August  12, 
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when  the  last  examination  of  the  summer  was  made^  setting-  was 
continuous.  A  brief  survey  of  the  natural  beds  in  August,  1920, 
showed  an  average  of  2  spat  per  shell  on  the  main  Cohansey  bed,  4 
per  shell  on  the  lower  Egg  Island  beds,  8  per  shell  on  New  bed>  and 
9  per  shell  on  Bennies  bed. 

Examination  of  the  seed  on  May  2,  1921,  at  the  opening  of  the 
natural  beds,  showed  that  with  the  exception  of  that  on  the  Kgg 
Island  beds  just  above  the  "Southwest  Line,^^  practically  all  the  set 
of  the  previous  summer  had  lived.  The  lower  Egg  Island  beds  showed 
the  following:  Alive,  74  per  cent;  drilled,  8  per  cent;  dead  from 
other  causes,  18  per  cent.  The  water  here  on  this  date,  tide  one-third 
ebb,  registered  a  density  of  1015,  temperature  59°  F»  The  natural 
grounds  as  a  whole  appeared  to  be  In  excellent  condition  and  well 
able  to  furnish  the  amount  of  seed  required  for  the  season^s  planting. 

One  of  the  most  important  results  of  the  season^s  work  in  Delaware 
Bay  was  the  demonstration  of  the  reactions  of  the  oyster  larvae  to 
the  ebb  and  flow  of  the  tide  as  described  elsewhere  (2,  p.  35).  Bj 
rising  on  the  flood  tide  and  sinking  during  the  ebb  close  to  or  on 
the  bottom,  the  larvae  are  carried  by  successive  flood  tides  back 
toward  the  headwaters  and  are  thus  prevented  from  being  lost  sea- 
ward and  are  carried  back  to  the  beds  whence  they  originally  came. 


5.  The  Spawning  of  Oysters 

The  act  of  spawning  of  oysters  was  observed  on  June  26,  1920, 
and  has  been  described  in  detail  in  another  paper  (2,  p.  11-16). 
Oysters  in  a  group  were  shown  to  spa\\Ti  simultaneously,  the  femitles 
shooting  out  the  eggs  in  a  fan-shaped  cloud,  by  r^xdar  contractions 
of  the  adductor  muscle  forcing  out  the  water  from  bet\^-een  the  shells, 
and  with  it  the  eggs.  In  the  males  the  valves  remained  stationary, 
gaping  about  %  inch,  while  a  thick  stream  of  milt  issued  from  between 
them  and  melted  out  into  the  water  (pi.  2,  fig.  1).  Fertilization 
of  practically  all  of  the  eggs  followed  within  a  few  minutes,  so  that 
even  where  carried  by  a  swift  current  there  would  be  little  chance  for 
fertilization  of  the  eggs  by  spermatozoa  from  a  nearby  bed  down- 
stream. Spermatozoa,  however,  might  be  brought  from  a  bed  up- 
stream and  fertilize  eggs  just  spawned,  though  they  would  be  greatl.y 
outnumbered  by  the  spermatozoa  thrown  out  by  neSghboring  males. 

By  good  fortune  two  of  the  oysters  attached  to  the  recording  ap- 
paratus used  for  the  study  of  feeding,  as  described  in  our  report  for 
last  year  (p.  334-335)  spawned  while  these  experiments  were  going 
on.  With  the  contractions  of  the  adductor  muscle  coming  about  once 
in  every  30  seconds  the  strokes  of  the  pen  were  very  close  together 
and  became  somewhat  blurred,  but  the  curve  illustrates  the  evenness 
in  extent  and  duration  of  the  contractions  (pi.  2,  fig.  4).  It  is  almost 
as  though  an  automatic  mechanism  were  put  in  action  at  the  onset  of 
spawning  in  the  female. 
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Fig.  1.  The  Spawning  of  Oysters,  Somewhat  Diagil\matic,  to  Show 
Cloud  of  Eggs  Forced  Out  by  the  Rapid  Contraction  of  the 
Addt'ctor  Muscle  in  the  Female  and  the  Steady  Stream  of  Milt, 
OR  Spermatozoa,  Issuing  From  the  Male. 


Fig.  2.  The  Spawning  of  Oysters  ;  the  Chimografh  Tracing  Made  by 
Two  Female  Oysters  Which  Spawned  While  Attached  to  the 
Apparatis  T'sed  to  Kecord  Feeding  Reactions.  Spawning  Period 
Repplsented  by  the  Groups  of  Vertical  Lines  Close  Together 
Caused  by  the  Quick  Contraction  of  the  Adi«uctor  Muscle  in 
Forcing  Out  the  Ec«gs.  (See  Annual  Report  for  1020  (5)  for 
Description  of  xVpparatus.)  The  Portions  of  the  Tracing  Pre- 
.  ceding  and  Following  the  Spawning  Period  Show  the  Usual 
Snapping  of  the  Shell  for  the  Removal  of  Acci'mulated  Waste, 
Upper  Curve:  Oyster  1501,  Spawning  Period  Aug.  6,  1920,  4:18 
to  4 :20  p.  m.,  Tide  Vo  Flood.  Lower  Curve  :  Oyster  1507.  July 
26,  10:87  p.  m..  Tide  High. 
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The  bearing  of  this  observation  of  the  spawning  of  oysters  on  certain 
practical  methods  of  planting  oysters  should  be  pointed  out  here. 
Oyster  growers  often  bring  in  oysters  from  distant  localities  for  the 
purpose  of  "strengthening'*  the  local  stock.  Continual  inbreeding 
is  heldi  by  them  to  result  in  weakened  oysters.  We  know  this  to  be 
true  of  other  animals,  and  there  is  abundant  evidence  that  inter- 
breeding with  "foreign"  stock  often  does  strengthen  the  native  oyster 
seed.  That  is,  seed  from  a  region  where  the  spawn  comes  from  oysters 
transplanted  there  from  other  localities,  as  well  as  from  the  naturals, 
is  more  resistant  to  adverse  conditions  wlhen  transplanted;  is  better 
able  to  adapt  itself  to  a  new  en:vironment,  and  to  thrive  in  new  sur- 
roundings. Crossing  with  "foreign"'  strains  is  not  necessary  for  the 
vigor  of  native  oysters  when  these  are  not  confronted  by  changed  con- 
ditions, as  is  clearly  evident  from  the  immense  natural  oyster  reefs  of 
former  days,  before  oysters  ever  were  transplanted.  On  these  reefs 
the  most  intensive  inbreeding  had  been  in  progress  for  thousands  of 
years  prior  to  the  cora;ing  of  man. 

Since  oysters  of  a  group  spawn  together,  and  since  the  spermatozoa 
when  in  the  pre:3ence  of  the  egg  secretions  lose  the  power  to  liertilizf; 
eggs  within  one  hour  or  less  (i,  p.  296),  it  is  important  that  oysters 
which  it  is  desired  to  "cross'*  be  placed  as  close  together  as  possible, 
not  planted  on  separate  beds.  .  It  would  be  w^ell  to  plant  them  together, 
well  mixed,  upon  the  same  bed,  or  the  "foreign"  oysters  could  be 
spread  scatteringly  over  the  native  stock. 

Heredity  and  selective  breeding  form  a  field  rich  with  possibilities 
in  oyster  culture,  a  field  as  yet  practically  untouched.  Selective 
breeding,  which  has  given  us  the  40-quart-per-day  cow  and  the  1-egg- 
a-day  hen,  could  give  us  also  a  superfine  oyster.  The  difficulty  lies 
in  control,  and  not  until  all  the  oyster  planters  of  a  large  region 
agree  upon,  and!  carry  out,  a  definite  program  of  stock  selection  can 
this  "better  oyster"  of  the  future  be  realized. 


6.  Destnicticm  of  Seed  Oysters  by  Drills 

The  planted  beds  of  Delaware  Bay,  free  as  they  are  from  the  inroads 
of  starfish  and  drumfish,  are  yet  subject  to  the  inroads  of  another 
enemy  the  injurious  eifects  of  which,  while  far  less  noticeable  than 
those  of  the  starfish  or  the  drumfish,  are  nevertheless  very  serious  be- 
cause continuous,  and  often  overlooked.  The  small  oyster  drill 
(Uromlpinx  ciiwrea)  is  a  curse  of  the  first  magnitude  to  the  planted 
beds  of  Delaware  Bay.  Examination  on  October  7,  1920,  of  spat 
which  set  in  July  and  August,  2  months  previous,  in  sections  A  and  B, 
showed  from  one  bed  33  per  cent  drilled,  from  another,  41  per  cent, 
and  from  a  third,  50  per  cent  dead  from  this  cause  alone.  Such  an 
insidious  enemy  as  this,  working  continuously,  cannot  fail  to  make 
serious  inroads  in  the  young  seed  oysters,  both  those  which  set  upon 
the  beds  and  those  transplanted  thither  from  the  natural  grounds. 
Experiments  now  are  in  progress  to  construct  a  trap  which  will  cap- 
ture the  drills. 
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7.  PoUution  Studies 

In  cooperation  with  the  State  Departraent  of  Health  a  very  brief 
survey  was  made  on  October  20-21,  1920,  to  determine,  if  possible, 
evidence  of  pollution  by  sewage  and  industrial  wastes  in  the  waters 
covering  the  natural  beds  of  upper  Delaware  Bay.  Two  cross-sectional 
studies  were  made  at  dead  low  water;  the  first  was  run  from  Ship 
John  Light  to  the  mouth  of  the  Cohansey  Eiver;  the  second  from 
Arnold's  Point  Shoals  to  the  mouth  of  Stow  Creek.  This  brief  survey- 
failed  to  show  evidences  of  serious  pollution  on  the  upper  natural 
beds  of  Delaware  Bay.  (For  details  see  the  Eeport  of  the  Board 
of  Shellfisheries  for  1921.) 


ADMINISTRATIVE 

As  stated  in  the  introduction,  the  writer  was  appointed  biologist 
of  the  New  Jersey  State  Board  of  Shellfisheries,  July  1,  1920,  under 
grant  of  one  year's  leave  of  absence  from  the  depari;ment  of  zoology 
of  Eutgers  College.  He  will  resume  his  duties  in  the  college  during 
the  first  semester  of  1921,  while  retaining  the  position  with  the 
Board  of  Shellfisheries. 

During  September,  1920,  the  biologist  attended,  at  his  own  expense, 
the  National  Convention  of  the  American  Public  Health  Association 
at  San  Francisco,  California,  and  presented  a  paper, to  the  Labora- 
tory Section  entitled,  "Some  Aspects  of  Pollution  as  Affecting  Oyster 
Propagation."  Advantage  was  taken  of  the  opportunity  while  there 
of  investigating  conditions  for  oyster  culture  on  the  Pacific  Coast, 
and  prominent  oyster  growers,  members  of  the  California  Fish  and 
Game  Commission,  scientists  and  others  interested  in  oyster  culture, 
were  interviewed. 

The  biologist  also  attended  the  annual  meetings  of  the  American 
Association  for  the  Advancement  of  Scieu'ce  at  Chicago  in  December, 
1920.  Two  papers,  Avith  stereoptieon  illustrations,  were  presented: 
One  before  the  American  Society  of  Zoologists,  entitled,  ^^Observa- 
tions of  the  Feeding  Habits  of  Oysters" ;  the  second,  presented  to  the 
Ecological  Society  of  America,  was  entitled,  "Studies  of  the  Distri- 
bution and  Behavior  of  Oyster  Larvae." 

In  May,  1921,  the  writer  was  called  to  Providence,  E.  I.,  to  give 
testimony  as  to  the  effect  of  oil  upon  oysters  in  the  case  of  Rooks  vs. 
The  Mexican  Petroleum  Company.  Although  evidence  of  an  un- 
questionable character  was  presented  to  show  that  oil  was  responsible 
for  the  death  of  the  oysters  on  the  beds,  verdict  was  rendered  for  the 
defendant. 

The  biologist  has  been  appointed  chairman  of  a  committee  of  the 
Ecological  Society  of  America  on  Pollution  of  Inland  and  Coastal 
Waters.     On  June  16,  at  the  invitation  of  Secretary  Hoover  of  the 
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Department  of  Commerce,  he  attended  a  conference  called  to  discuss 
problems  of  pollution  and  conservation  as  applied  to  fisheries.  He 
was  appointed  by  the  Secretary  of  Commerce  as  member  of  a  per- 
manent committee  on  pollution,  of  which  Kenneth  Fowler  of  the 
American  Fisheries  Association  is  chairman. 

On  June  17,  the  writer,  at  the  invitation  of  the  U.  S.  Bureau  of 
Fisheries,  attended  an  informal  discussion  of  problems  concerned 
with  experimental  oyster  culture,  held  at  the  office  of  the  Deputy 
Commissioner  in  Washington.  This  was  the  third  annual  meeting 
of  its  kind!  which  has  thus  far  been  held,  and  was  designed  to  bring 
about  closer  cooperation  between  the  Bureau  of  Fisheries  and  inves- 
tigators of  the  several  oyster-producing  states  who  are  engaged  in 
research  on  oyster  problems.  The  bureau,  by  thus  coordinating 
research  conducted  in,  various  states  and  serving  as  a  clearing  house 
for  data  collected,  is  rendering  a  valuable  service  to  our  department. 


PUBLICATIONS 

Papers  published  by  the  writer  during  the  past  year  include  Bulle- 
tin 351  and  Technical  Paper  No.  38,  of  the  New  Jersey  Agricul- 
tural Experiment  Station,  and  a  paper  on  "The  Conservation  of 
New  Jersey^s  Oyster  Industry"  in  the  Beport  of  the  New  Jersey 
Board  of  Shellfisheries  for  1920  (p.  8-15). 
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THE  INFLUENCE  OF  THE  MECHANICAL  COMPOSITION 

OF  THE  SOIL  ON  THE  AVAILABILITY  OF  NITRATE 

OF  SODA   AND  DRIED   BLOOD— 1920 

This  constitutes  the  final  report  on  this  project,  and  rounds  out 
a  10-year  period  during  which  the  two  forms  of  nitrogen  have  been 
compared  in  soils  varying  in  mechanical  composition  from  a  loam 
to  a  pure  coarse  sand. 

The  detailed  plan  has  been  given  in  earlier  reports  and  need  not 
be  repeated  here. 

Figure  1  indicates  the  arrangement  of  the  cylinders  with  reference 
to  the  various  dilutions  and  the  amount  of  nitrogenous  fertilizers 
used. 

All  cylinders  have  received  annually  20  gm.  of  acid  phosphate, 
5  gm.  of  muriate  of  potash,  5  gm.  of  sulfate  of  potash,  38  gm.  of 
calcium  limestone,  and  2  gm.  of  magnesium  carbonate. 

Two  crops  are  grown  each  year,  but  the  fertilizers  are  all  applied 
for  the  first  crop,  the  second  crop  being  seeded  as  a  residual  crop  to 
utilize  any  nitrogen  not  used  by  the  fii'st  crop. 

An  experiment  conducted  in  this  way  gives  an  opportunity  to  study 
the  residual  effect,  and  the  cxmiulative  effect,  of  organic  sources  of 
nitrogen,  which  a  short-time  experiment  does  not  afford. 

Barley,  1920 

The  results  for  the  barley  crop  of  1920  are  shown  in  table  1. 
With  only  two  exceptions,  series  H  and  J,  the  average  yield  of  dry 
matter  is  greater  with  nitrate  of  soda  than  with  dried  blood. 
The  averages  for  all  series  are  as  follows: 

Check 36.7  gm. 

Nitrate  of  soda  118.6  gm. 

Dried  blood 104 . 4  gm. 

These  figures  are  in  accord  with  results  obtained  in  previous  years. 
With  only  one  exception  the  average  yield  of  nitrogen  was  greater 
with  nitrate  of  soda  than  with  dried  blood. 
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Series 


Arrangement  of  Cylindera 


Soil 


Fertilizer  Treatznent 


A... 


C. 


D... 


E. 


F... 


H. 


I.. 


J... 


Shale  Soil 

ri^  -nothing 
-j  gm.  nitrate 
[12  gm.  drie 

10%  sand 

♦ 

20%     " 

• 

30%     " 

40%     " 

50%     " 

44 

70%     " 

- 

80%     " 

it 

90%     •* 

it 

100%     " 

' 

Fig.  1.    Plan  op  Expebihent. 

The  highest  yields  were  obtained  on  series  A  and  B,  these  being 
the  straight  loam  soil  and  the  loam  with  10  per  cent  of  sand.  It  is 
of  interest  to  note  that  the  yields  do  not  diminish  rapidly  until  the 
dilution  reaches  70  per  cent  of  sand,  series  0.  The  lowest  yield  is 
found  with  the  pure  sand,  series  J.  In  this  series  the  blood  shows 
greater  staying  or  lasting  qualities  than  the  nitrate  of  soda. 
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The  nitrate  shows  percentage  recoveries  varying  from  2.47  in  series 
J  to  67.08  in  series  A, 

The  recoveri^  with  dried  blood  vary  from  23.7  per  cent  in  series 
J  to  47.08  in  series  E. 

The  average  recovery  for  all  series  stands :  nitrate  of  soda  47.66  per 
cent,  dried!  blood  36.95. 

If  the  averages  for  the  first  three  series  are  taken,  they  are  as 
follows: 

Nitrate  of  soda 61 .  65  per  cent. 

Dried  blood 39.53  per  cent. 

These  figures  are  very  close  to  the  averages  obtained  for  the  original 
cylinders  which  have  been  under  continuous  observation  since  1898 
(2). 

Buckwheat,  1920 

Following  the  barley,  buckwheat  was  seeded  without  further  addition 
of  fertihzers. 

The  results  for  this  crop  and  the  combined  results  for  the  two 
crops  are  recorded  in  table  2. 

Considtering,  first,  the  buckwheat,  the  average  yields  of  dry  matter 
are  invariably  greater  with  dried  blood  than  with  nitrate  of  soda. 
The  average  yields  on  the  check  cylinders  are  in  most  cases  slightly 
less  than  the  yields  with  either  the  nitrate  of  soda  or  the  dried  blood. 

The  larger  yields  from  the  dried  blood  indicate  a  greater  residual 
efEect  from  this  than  from  the  nitrate.  This  residual  efEect  is  more 
pronounced  with  this  crop  than  with  any  preceding  crop.  It  is 
reflected  in  the  percentage  of  nitrogen  recovered,  there  being  some 
recovery  for  all  the  series,  with  an  average  of  10  per  cent  for  all,  in 
comparison  with  3.96  per  cent  for  the  nitrate  of  soda.  (For  two  of 
the  series,  T)  and  J,  the  nitrate  shows  a  loss  instead  of  a  gain.) 

The  average  percentage  of  nitrogen  in  the  dry  matter  is  practically 
the  same  for  the  nitrate  and  dried-blood  cylinders  as  for  the  check 
cylinders.  The  averages  for  the  series  I  and  J  are  distinctly  higher, 
however,  than  the  averages  for  the  remaining  series.  This  appears 
to  be  characteristic  of  plants  grown  in  a  straight  sand  medium  or 
under  otherwise  abnormal  conditions. 


The  Combined  Crops 

The  combined  yields  of  dry  matter  for  the  two  crops  are  shown  in 
the  first  column  of  the  summary,  table  2.  In  thi«  case  the  yields  with 
nitrate  of  soda  exceed  the  yields  with  dried  blood  in  all  series  up  to 
and  including  series  6.  For  series  11  and  I  the  yield  with  dried 
blood  exceeds  by  a  small  margin  the  yield  with  nitrate  of  soda.  For 
20 
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series  J  the  yield  with  blood  is  nearly  four  times  as  great   as   with 
nitrate.    This  demonstrates  again  the  effectiveness  of  organic  nitrog- 
enous substances  in  soils  whici  are  largely  made  up  of  quartz  sand. 
The  average  combined  results  for  the  10  series  are  as  follo^ws  : 


Treatment 

Dry 

Matter 

Totel 
Nitrogen 

Nitrogen 
Recovered 

Check 

gm. 
62.3 
149.8 
143.4 

gm. 
0.69 
1.49 
1.42 

per  cent 

Nitrate  of  soda 

51. 50 

Dried  blood 

47.  Ol 

The  highest  recovery  with  nitrate  is  72.53  per  cent  on  series  E 
and  the  highest  with  dried  blood  66.36  per  cent  on  series  (7.  A  re- 
covery of  only  1  per  cent  with  nitrate  on  series  J  cuts  down  very 
materially  the  average  for  this  material. 

It  is  significant  that  with  80  per  cent  sand  as  in  series  H  the  recover}^ 
of  nitrogen  should  be  45  per  cent  or  over  with  both  nitrate  of  soda 
and  dried  blood.  It  is  quite  evident  that  with  two  crops  in  a  season 
it  is  possible  to  recover  a  considerably  higher  proportion  of  the  applied 
nitrogen  than  witli  only  one  crop.  The  yields  of  dry  matter  and  per- 
centage of  nitrogen  recovered  for  the  combined  crops  are  indicated 
by  curves  shown  in  figure  2. 


The  10- Year  Summary 

The  average  yields  of  dry  matter  and  percentage  of  nitrogen  re- 
covered for  the  10-year  period  are  summarized  in  table  3.  The  results 
for  1911  are  omitted  from  the  average  since  com  was  grown  that 
year,  whereas  during  the  remainder  of  the  period  a  main,  crop  of 
barley  and  a  residual  crop  of  buckwheat  were  grown  each  season. 
From  the  table  it  will  be  noted  that  the  yields  with  nitrate  of  soda 
increase  gradually  from  1912  to  1918,  when  the  yield  was  167.3  gra. 
per  cylinder.  The  following  year  it  was  only  119.5  gm.  per  cylinder. 
A  corresponding  drop  in  jrield  is  also  noted  in  the  check  and  also  the 
dried-blood  cylinders  for  1919.  Both  crops  were  below  the  normal 
that  year. 

It  will  be  noted  that  the  nitrate  gives  a  larger  average  yield  and 
also  a  higher  percentage  recovery  than  the  dried  blood.  In  this 
connection  it  must  be  remembered  that  these  figures  are  the  averages 
of  all  the  series,  from  loam  soil  to  100  per  cent  sand. 
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Fig.  2.    Weight  of  Dry  Matteb  Per  Ctlinder  for  the 
Combined  Crops — 1920. 
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Table  1 
Barfey— 1920 


DRY  MATTER 

a 

NITROGEN 

8 

Z-t 

1 

< 

sl 

< 

•^ 

Sm  ® 
©   ^ 

gm. 
r  t  t 

gm. 

57.5 
53.5 
164.5 
173.5 
137.5 
126.5 

67.2 
54.0 
155.5 
179.5 
132.0 
129.0 

45.5 
45.5 
154.7 
154.6 
129.5 
128.6 

41.5 
48.0 
159.0 
135.0 
128.0 
131.0 

44.6 
39.5 
154.5 
139.0 
108.2 
112.0 

42.5 
40.5 
120.5 
113.5 
112.0 
110.0 

26.0 
25.0 
119.7 
95.7 
86.0 
97.5 

27.0 
24.0 
70.1 
110.5 
91.5 
94.5 

gm. 

per  cent 

0.991 
1.155 
1.069 
0.861 
0.900 
0.900 

1.049 
1.135 
0.912 
0.951 
0.951 
0.842 

1.135 
1.088 
0.873 
0.959 
0.900 
0.998 

1.096 
1.018 
0.834 
0.920 
0.842 
0.802 

1.116 
1.135 
0.861 
1.010 
1.088 
1.088 

0.979 
1.018 
1.011 
1.018 
0.744 
0.823 

1.018 
1.116 
0.952 
0.932 
1.087 
0.960 

1.116 
1.136 
1.087 
1.087 
1.097 
0.863 

gm. 

0.670 
0.618 
1.750 
1.494 
1.238 
1.189 

0.705 
0.613 
1.418 
1.707 
1.255 
1.066 

0.516 
0.495 
1.351 
1.483 
1.166 
1.283 

0.455 
0.489 
1.326 
1.242 
1.078 
1.051 

0.498 
0.448 
1.830 
1.404 
1.177 
1.219 

0.416 
0.412 
1.218 
1.155 
0.833 
0.905 

0.265 
0.279 
1.140 
0.892 
0.935 
0.936 

0.301 
0.273 
0.762 
1.201 
1.004 
0.816 

gm. 

gm. 

per  cent 

2 
3 
4 
5 
.6 

I 

5 

Nothing 

•iiii- 
■•i:«  • 



Nothing 

55.5 

0.594 

A 

169.0 

1.627 

"i'.i89  ■ 

1.083 
'  "6.695*  * 

67.68 

132.0 

38.64 

60.6 

0.650 

B 

167.5 

1.563 

0.004 

58.70 

130.5 

1.171 

0.512 

33.25 

2  J  NoVhiiig 

3  7 

4  C      1.54 
57 

.6}      1.54 

ri  7 

2  1  Nothing 

4  f      1.54 

57 

.6}      1.54 

f  1  7 

2  C  Nothing 

3  7 

4  J      1.54 

5  7 

.6}      1.54 

r  1 7 

45.5 

0.506 

C 

154.7 

1.417 

0.911 

59.16 

'"i29.*i" 

1.225 

6.719 

46.60 

44.8 

0.472 

D 

147.0 

1.284 

0.812 

52.73 

129.5 

1.065 

0.593 

38.51 

42.1 

0.473 

B 

146.8 

i.367 

0.894 

58.05 

110.1 



1.19$ 

0.725 

47.08 

II 

4 
5 
.6 

r  1 1 

Nothing 
"1.54" 

"i.hi" 

41.5 



0.414 

P 

117.0 

1.187 

0.773 

60.18 

111.0 

0.860 

0.455 

29.65 

2  f  V/>VVi'i«« 

25.5 

0.272 

Q 

31 

1 

.6 

Ml 

"i.54" 

"{'.hi" 

107.7 

1.016 

0.744 

48.31 

91.8 

0.936 

0.664 

43.12 

2  J  Nothing 

3  t 

4  J      1.54 
5f 

16  1      1.54 

26.5 

0.287 

H 

90.3 

0.982 

0.695 

46.13 

93.0 

0.910 

0.623 

40.45 
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Table  1 — Continued 


DRY  MATTER 

Z. 

NITROOEN 

1 

It- 

1 

> 

< 

i 

1 

< 

1^1 
50Q 

Z» 

gm. 

Cl\ 

2  (  Nothing 

3  I 

4  J      1.54 
5( 

.6  J      1.54 

fl) 

2  1  Nothing 

gm. 

19.0 
19.0 
65 .5 
85.5 
73.5 
74.0 

7.5 
7.0 
10.8 
10.0 
54.5 
31.5 

gm. 

per  cent 

1.087 
1.167 
0.091 
0.999 
0.921 
0.852 

1.332 
1.244 
1.283 
1.234 
1.058 
1.077 

gm. 

0.207 
0.222 
0.649 
0.854 
0.677 
0.630 

0.009 
0.087 
0.139 
0.128 
6.577 
0.839 

gm. 

gm. 

per  cent 

19.0 

0.216 

I 

75.5 

0.752 

0.537 

34.87 

73.8 

0.654 

0.439 

28.51 

7.3 



0.003 

J 

10.4 
""'43.6"' 

0.131 

0.038 

2.47 

.6 
r  1 

r  liM 

0.458 

0.365 

32.70 

« 

t 

6 

36.7 

1.087 

6.399 

rt 

tt     ' 

118.6 

0.955 

1.133 

0.734 

47.66 

< 

104.4 

0.927 

0.968 

0.569 

36.95 

Table  2 
Residual  Crop  of  Buckwheat  and  Summary  for  Both  Crops^  1920 


DRY 
MATTER 

2 

NITROGEN 

ll 

ll 

SUMMARY  FOR  BOTH 
CROPS 

1 

ll 

1 

< 

1 
II 

1 

III 

•3? 

si 

III 

f  ^ 

gm. 

37.5 
38.5 
43.0 
48.5 
67.0 
48.5 

46.5 
29.0 
47.0 
50.0 
47.0 
54.3 

gm. 

'38.0* 
'45*.8' 
57.8' 

si'.i' 
is.i' 

'56.7* 

■■ 

per 
cent 

1.12 
1.08 
1.00 
0.97 
1.19 
0.98 

1.12 
1.00 
1.03 
1.19 
1.13 
1.16 

gm. 

0.420 
0.416 
0.469 
0.470 
0.797 
0.475 

0.521 
0.290 
0.484 
0.595 
0.531 
0.630 

gm. 

gm. 

per 
cent 

gm. 

gm. 

gm. 

per 
cent 

2.. 
3.. 
4.. 
5.. 
.6.. 

ri.. 
2.. 
3.. 
4.. 

0.418 

93.5 

1.012 

\ 

0.470 

6.052 

3.38 

214.8 

2.097 

1.085 

70.45 

0.636 

0.218 

14.16 

189.8 

1.825 

0.813 

52.79 

0.406 

98.4 

1.065 

B 

0.540 

0.134 

8.70 

216.0 

2.103 

1.038 

67.40 

iG.: 

0.581 

0.175 

ii.36 

181.2 

1.752 

6.687 

44.61 
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TaUe  2 — Continued 


DRY 
MATTER 

a 

1 

NITROGEN 

i 

i 

II 

SUMMARY  FOR  BOTH 
CROPS 

1 

ll 

< 

1 

-5 

III 

&z> 

g|| 

0  £ 

H 

f  1.. 

gm. 

30.0 
81.0 
38.0 
42.8 
46.8 
57.2 

84.0 
88.0 
23.5 
46.5 
50.5 
52.0 

38.0 
81.6 
46.0 
51.3 
44.4 
61.0 

34.5 
30.0 
38.2 
53.1 
55.5 
41.2 

21.8 
18.5 
16.7 
34.3 
83.0 
30.0 

11.6 
15.8 
10.8 
14.9 
18.0 
26.7 

6.3 
7.5 
7.7 
9.7 
13.0 
16.7 

2.5 
4.7 
2.0 
2.5 
12:2 
3.0 

gm. 

sole' 
40.4' 
'52.6' 

36  !6' 
ii'.i' 
hi.'z 

82.8* 

■48.2* 
62.7' 

seis* 

*45".7' 

■48*4* 

'26.2' 
"is'.s" 

*3i*.6* 
13.7* 

'iilo* 
'H'.i' 

**e*.9* 

**8*7* 

"is'.s* 

"s.i' 
"i'.z 

*7*.6* 

per 
cent 

1.05 
1.10 
1.12 
0.82 
1.19 
1.23 

1.30 
1.19 
0.99 
1.17 
1.13 
1.16 

1.14 
1.14 
1.13 
1.31 
1.06 
1.21 

1.19 
1.19 
1.21 
1.26 
1.27 
1.00 

1.27 
1.19 
1.08 
1.19 
1.21 
1.11 

1.03 
1.12 
1.25 
1.36 
.97 
1.00 

1.23 
1.38 
1.38 
1.39 
1.13 
1.23 

1.61 
1.61 
1.59 
1.61 
1.55 
1.56 

gm. 

0.315 
0.341 
0.426 
0.351 
0.567 
0.704 

0.442 
0.452 
0.233 
0.632 
0.571 
0.603 

0.876 
0.359 
0.500 
0.672 
0.471 
0.738 

0.411 
0.464 
0.462 
0.669 
0.706 
0.449 

0.277 
0.220 
0.180 
0.408 
0.399 
0.333 

0.118 
0.177 
0.136 
0.203 
0.175 
0.267 

0.077 
0.104 
0  102 

gm. 

gm. 

per 
cent 

gm.    1 

gm. 

gm. 

per 
cent 

2.. 
3.. 
4.. 
5.. 
L6.. 

1.. 
2.. 
3.. 
4.. 
5.. 
6.. 

ri.. 

2.. 
8.. 
4.. 
S.. 

1.. 
2.. 
8.. 
4.. 
6.. 

ri.. 

2.. 
3.. 
4.. 
5.. 
6.. 

ri.. 

2.. 
3.. 
4.. 
5.. 

le.. 
f  -1 

0.828 

96.0 

0.834    -    

c 

0.388 

0.061 

3.96 

196.1 

1.806 

0.972 

63.11 

0.631 

0.308 

19.68 

181.1 

1.866 

1.022 

06.36 

6.447 

80.8 

0.919 

1> 

0.883 

181.6 

1.667 

0.748 

48.57 

0.587 

0.140 

9.09 

180.8 

1.662 

0.738 

47.60 

0.368 

74.4 

0.841 

B 

0.591 

0.223 

14.48 

196.0 

i.968 

1.117 

72.63 

0.606 

0.287 


15.39 

162.8 

1.808 

0.962 

62.47 

0.438 

78.3 

0.862 

F 



0.666 

0.128 

8.81 

162.7 

1.763 

0.901 

58.61 

0.677 

0.189 

9.03 

169.4 

1.446 

0.604 

38.67 

0.249 

46.7 

0.621 

Q 

0.294 

0.045 

2.92 

133.2 

1.310 

0.789 

51.23 

0.366 

0.117 

7.60 

123.3 

1.302 

0.781 

60.71 

0.148 

.  39.2 

0.436 

H 

0.169 

0.021 

1.36 

106.2 

1.151 

0.716 

46.49 

0.221 

0.078 

4.74 

116.4 

1.131 

0.606 

45.19 

2.. 

I     J  8.. 

4.. 

5.. 

[6.. 

ri.. 

2.. 

J    J  3.. 

4.. 

0.091 

26.9 

0.306 

0.136 
0.167 
0.206 

0.040 
0.076 
0.032 
0.040 
0.i89 
0.047 

0.119 

0.028 

1.82 

84.2 

0.871 

0.665 

86.60 

0.181 
0  068 

0.000 

6.84 

89.1 
10.9 

0.836 
0.161 

0.529 

34.35 

0.036 

12.7 

0.167 

0.016 

1  04 

r  2 

0.118 

6. 060 

3.90 

50.6 

0.676 

0.425 

27.60 

1 

2.. 
o 

25.6 

1.152 

.295 

62.31 

0.694 

1 

< 

4.. 
5.. 
6.. 

31.3 
"39.6* 

1.137 
1.154* 

.356 
.456* 

0.061 
*0!i56* 

3.96 

'ioioi* 

140.84 
i48!85' 

1.488 

0.794 
*6!724* 

61.66 

'*47!oi 
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Averajre  YieUI  of  Dry  Matter  and  Percmtage  of  Nitrogen  Re- 
covered from  Soik  Varjring  in  Mechameal  Con^NMition,  1911-20 


Average  Yield  of  Dry  Mktter 

Nitrogen  Recovered 

YEAR 

Check 

1 

Nitrate 
of  Soda 

gm. 
297.3* 
89.7 
96.3 
125.3 
127.4 
151.3 
166.8 
167.3 
119.5 
149.8 
132.6 

Dried 
Blood 

Nitrate 
of  Soda 

Dried 
Blood 

1911    .....    

gm. 
174.1* 
49.5 
54.1 
55.4 
50.1 
53.5 
68.9 
69.6 
52.9 
62.3 
57.4 

gm. 
260.7* 
112.7 

99.2 
114.2 
115.9 
126.7 
124.8 
138.0 
106.0 
143.4 
120.0 

per  cent 
38.9* 
35.3 
41.8 
64.4 
57.0 
60.2 
62.3 
53.3 
48.3 
51.6 
52.7 

per  cent 
24.3* 

1912    

38.8 

1913    

38.2 

1914    

55.0 

1915    

49.6 

1916   

47.5 

1917    

41.6 

1918 

44.2 

1919    

37.6 

1920    

47.0 

Average   

44.4 

♦Omitted  from  average  (Corn  grown  in  1911). 


Table  4 

Nine- Year  Average  Yidd  of  Dry  Matter  and  Nitrogen  Recovery 
for  Each  of  the  10  Soil  Mixtures 


Series 

Yield  of  Dry  Matter 

Nitrogen  Recovery 

Soil  Mixture 

Check 

Nitrate 
of  Soda 

Dried 
Blood 

Nitrate 
of  Soda 

Dried 
Blood 

Loam  Soil  

10%  aand   • 

20%  sand   

30%  sand   

40%  sand   , 

50%  sand   ....... 

70%  sand 

80%  sand 

90%  sand 

100%  sand   

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

lbs. 
81.4 
89.3 
70.5 
68.6 
65.4 
68.6 
46.1 
42.0 
27.9 
16.3 

lbs. 
157.0 
164.5 
152.4 
156.4 
153.3 
152.1 
134.9 
110.5 
97.8 
47.2 

lbs. 
147.9 
149.9 
135.6 
137.2 
130.7 
126.8 
110.5 
107.7 
88.3 
65.0 

per  cent 
56.38 
52.75 
58.11 
59.70 
62.05 
58.15 
59.70 
47.12 
47.44 
25.49 

per  cent 
46.18 
42.89 
47.65 
47.52 
47.54 
40.39 
45.55 
47.14 
42.39 
36.41 

Average   

57.6 

132.6 

120.0 

52.69 

44.36 
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For  comparison  the  9-year  averages  for  the  10  difiEerent  soil  mixtures 
are  shown  in  table  4. 

From  this  it  will  be  seen  that  the  10  per  cent  sand  mixture  gave 
the  highest  average  yield,  though  not  the  highest  nitrogen  recovery. 

It  is  of  especial  interest  to  note  that  the  yield  and  nitrogen  recovery 
show  but  little  decline  up  to  and  including  the  50  per  cent  sand 
mixture.  The  yields  from  the  40  and  50  per  cent  sand  mixtures  are 
almost  as  large  as  the  yields  from  the  loam  soil,  though  as  previously 
pointed  out  tiie  percentage  of  nitrogen  in  the  former  is  only  a  little 
over  half  as  much  as  in  the  latter. 

It  is  significant  that  the  nitrate  of  soda  should  show  a  9-year 
average  recovery  of  47  per  cent  in  the  80  and  90  per  cent  sand  mixtures. 
For  the  80  per  cent  mixture  it  stands  on  a  level  with  the  dried  blood, 
and  for  the  90  per  cent  mixture  it  exceeds  the  latter  by  5  per  cent. 
It  suggests  that  even  in  quite  sandy  soil  the  nitrate  may  be  used  to  as 
good  advantage  as  the  organic  sources  of  nitrogen  if  crops  are  kept 
on  the  land  to  fully  utilize  the  nitrogen. 

The  average  yields  of  dry  matter  for  the  combined  crops  for  all 
series,  covering  the  years  1912  to  1920,  are  shown  by  curves  in  figure  3. 


Nitrogen  Content  of  the  Soil 

With  the  completion  of  the  work  on  this  project  samples  of  soil 
were  collected  from  all  cylinders  and  these  were  dried  and  prepared 
for  analysis.  The  samples  were  collected  by  taking  5  or  6  cores  to 
the  depth  of  6J  inches  from  each  cylinder.  These  cores  were  mixed  to 
form  a  composite  sample.  Nitrogen  determinations  were  made  in 
duplicate  by  the  Kjeldahl  method.  Since  the  treatment  is  in  duplicate 
there  are  thus  four  determinations  representing  each  treatment. 

The  results  are  shown  in  table  5. 

For  series  A  the  percentage  of  nitrogen  is  very  nearly  the  same  for 
the  three  treatments. 

For  the  remaining  series  the  percentage  is,  in  most  cases,  slightly 
higher  for  the  nitrogen-treated  cylinders  than  for  the  check  cylinders. 
With  slight  exception  the  agreement  between  results  for  the  duplicate 
cylinders  is  remarkably  close.  Starting  with  about  0.1  per  cent 
nitrogen  in  the  loam  soil  there  is  a  gradual  decrease  as  the  percentage 
of  sand  in  the  mixture  is  increased,  until  with  100  per  cent  sand  the 
percentage  of  nitrogen  is  approximately  one-tenth  the  amount  found 
in  the  loam  soil. 

It  is  of  interest  to  note  that  in  series  F — one-half  sand  and  one-half 
loam  soil — the  percentage  of  nitrogen  is  only  a  little  over  half  the 
amount  found  in  series  A,  while  the  yield  of  dry  matter  from  F  in 
1920  was  more  than  three-fourths  the  amount  produced  by  A.  In 
1913  and  1914  the  combined  yields  on  F  were  more  than  the  combined 
yields  on  4. 
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Fig.  3.     Aveeage  Weight  of  Dry  Matteb  Per  Cylinder  fob  the 
OoMBmED  Cbops— 1912-1920. 
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In  a  general  way  these  results  confirm  work  reported  by  Hilgard 
(1,  p.  361)  a  number  of  years  ago,  and  illustrate  in  a  striking  manner, 
as  he  points  out,  "the  impossibility  of  judging  correctly  of  a  soil's  pro- 
ductivenesfi  from  the  percentage  of  chemical  ingredients  alone/' 

The  physical  character  of  the  land  must  be  taken  into  consideration, 
since  in  the  lighter  soils,  the  roots  have  a  greater  feeding  range,  and 
may  actually  be  brought  into  contact  with  more  plant-food  and  water 
than  the  roots  of  plants  growing  in  a  soil  which  has  a  higher  percent- 
age of  plant-food,  but  which  on  account  of  its  heavy  nature  allows 
less  root  development.  But  there  is  a  limit  beyond  which  greater 
perviousness  and  root  development  cannot  make  up  for  a  further 
reduction  in  the  percentage  of  plant-food  in  the  soil.  This  is  well 
illustrated  in  the  80-100  per  cent  sand  cylinders  of  oui:  experiment. 
There  finally  comes  a  point  'W»here  the  soil  can  hold  but  little  plant- 
food  and  moisture,  and  this  in  itself  becomes  a  limitation  on  further 
root  development.  In  such  soils  (sands)  crops  can  be  grown  only  to 
advantage  when  water  and  available  plant-food  are  supplied  in  op- 
timum amounts. 

Summary 

For  10  years  nitrate  of  soda  and  dried  blood,  furnishing  equivalent 
amounts  of  nitrogen,  have  been  compared  in  the  growing  of  crops  in 
cylinders  containing  soils  varying  in  mechanical  composition  from  a 
loam  to  a  coarse  sand 

With  the  exception  of  the  first  year — 1911 — ^two  crops  have  been 
grown  each  year  but  the  fertilizers  have  always  been  applied  to  the 
first  crop,  the  second  crop  being  grown  as  a  residual  crop  to  utilize 
any  nitrogen  left  after  the  growing  of  the  first  crop. 

Minei'al  fertilizers  and  lime  have  been  applied  to  all  cylinders  in 
liberal  amounts  so  that  these  have  not  been  limiting  factors. 

With  the  exception  of  1911,  when  com  was  grown,  the  first  crop 
has  always  been  barley,  and  with  one  exception  the  second  has  always 
been  buckwheat.  Dujing  the  last  4  or  5  years  of  the  expeiiment 
rye  has  been  seeded  as  a  winter  cover  crop. 

With  the  exception  of  the  80-100  per  cent  sand  series  the  crop 
yields  and  the  nitrogen  recovery  have  usually  been  in  favor  of  the 
nitrate  of  soda.  In  a  few  cases  even  the  80  per  cent  sand  mixture 
has  yielded  more  with  nitrate  than  with  blood. 

Neither  the  nitrate  nor  the  blood  has  shown  high  residual  effects, 
but  the  blood  has  usually  surpassed  the  nitrate  in  the  case  of  crops 
grown  for  the  residual  effect.  However,  the  initial  effect  of  the  nitrate 
has  usually  been  sufficiently  in  advance  of  the  initial  effect  of  the  blood 
to  carry  the  total  effect  of  the  former  beyond  that  of  the  latter,  except 
in  the  case  of  the  80-100  per  cent  sand  series,  reference  to  which  has 
already  been  made. 

The  reason  for  the  superiority  of  the  nitrate  over  the  blood  seems 
to  be  its  ability  to  give  the  plant  a  good  start  during  its  early  growth. 
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With  such  a  start  it  is  enabled  better  to  utilize  soil  moisture  and  the 
natural  plant-food  of  the  soil  than  the  plant  which,  on  account  of 
having  a  slowly  available  source  of  nitrogen,  gets  a  slow  start.  This 
interpretation  seems  to  be  borne  out  by  the  fact  that  in  some  cases 
the  check  cylinders  gave  a  larger  residual  crop  than  the  nitrate 
cylinders. 

It  has  been  quite  common  to  regard  the  organic  sources  of  nitrogen 
as  having  a  more  permanent  and  lasting  effect  than  the  mineral 
sources,  the  latter  having  been  regarded  as  subject  to  rather  rapid 
loss  through  leaching.  The  results  of  this  experiment  do  not  bear  out 
this  idea,  except  in  the  case  of  soils  which  are  almost  pure  sand.  It 
would  appear  that  the  young  growing  plant  rapidly  utilizes  the  nitrogen 
of  soluble  nitrates  and  thus  forges  ahead  of  the  plant  which  is 
depending  upon  sources  not  so  readily  available.  It  is  j^ssible  that 
dhiring  the  transformation  of  the  nitrogen  of  these  slowly  available 
materials  into  soluble  forms  there  is  a  considerable  loss. 

(1)  HUgard,  E.  W.     1906.     Soils. 

(2)  Lipman,  J.  G.,  and  Blair,  A.  W.     1916.     Investigations  relative  to  the  use 

of  Nitrogenous  Plant-Foods,  1898-1912.    N.  J.  Agr.  Brp.  Sta.  Bui.  288. 


THE  CONTINUOUS  GROWING  OF  WHEAT  AND  RYE 
WITH  AND  WITHOUT  A  LEGUME  AS  A  GREEN- 
MANURE  CROP— SEASON  1920 

The  plots  involved  in  this  experiment  have  been  kept  in  wheat  and 
rye  j^ear  after  year  since  1909. 

Each  year  one  rye  plot  and  one  wheat  plot — Nos.  70  and  71,  respect- 
ively—  are  seeded  to  soybeans  immediately  after  harvesting  the  grain. 
The  soybeans  are  allowed  to  grow  until  two  or  three  weeks  before 
wheat-seeding  time — about  the  middle  of  September — when  they  are 
plowed  under  as  a  green-manure  crop.  In  the  meantime  the  other  rye 
and  wheat  plots  remain  in  stubble.  The  two  legume  plots  get  such 
an  amount  of  nitrogen  as  a  crop  of  soybeans  growing  for  about  60 
diays  can  accumulate,  and  two  others  go  from  year  to  year  without  any 
applied  nitrogen. 

It  should  be  explained  here,  however,  that  for  two  or  three  years 
volunteer  clover  has  been  creeping  in  on  these  non-legume  plots  during 
the  summer,  and  this  has  had  a  distinctly  favorable  influence  on 
yields  from  these  plots.  They  are  thus  obtaining  nitrogen  which 
they  are  not  supposed  to  have,  and  this  added  nitrogen  becomes  a 
disturbing  factor  in  the  experiment.  Such  influence  might  be  largely 
avoided  by  plowing  the  land  immediately  after  harvest  and  keeping 
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it  cultivated  during  summer.  WShile  such  a  course  would  be  advisable 
in  the  case  of  experimental  work,  it  would  be  entirely  unnecessary 
in  general  practice,  since  the  presence  of  the  clover,  under  such  con- 
ditions, would  be  an  advantage. 

All  plots  receive  liberal  applications  of  acid  phosphate  and  muriate 
of  potash  annually  and  are  limed  once  in  5  years. 


Crop  of  1920-21 

After  harvesting  the  grain  in  1919  plots  70  and  71  were  disked 
and  seeded  to  Ito  San  soybeans.  Abundant  rains  followed  and  a 
good  stand  of  beans  was  secured.  By  September  17  when  the  land 
was  plowed  the  beans  were  nearly  2  feet  high  and  showed  excellent 
inoculation.  The  ground  was  prepared,  mineral  fertilizers  applied 
as  in  former  years,  ^nd  on  October  4  wheat  and  rye  were  seeded  on 
the  respective  plots  at  the  rate  of  about  7  pecks  per  acre. 

The  crops  made  normal  growth  during  the  fall  and  came  through 
the  winter  in  fair  condition,  although  the  wheat  was  thin  in  some 
spots  on  account  of  slight  winter  killing. 

The  grain  was  harvested  and  weighed  July  6  and  samples  prepared 
for  analysis  in  the  usual  way.  The  yields  of  grain,  straw,  and  total 
nitrogen  are  reported  in  table  6. 

Prom  this  table  it  will  be  noted  that  the  yield  of  rye  grain  on 
plot  70  is  slightly  more  than  double  the  yield  on  No.  68 — the  cor- 
responding plot  without  the  legume  crop.  Also,  the  straw  on  plot 
70  is  practically  double  that  on  plot  68.  The  total  nitrogen  for  the 
latter  is  24.4  pounds  and  on  the  former  53.2  pounds  per  acre.  The 
increase  in  the  yield  on  the  legume  wheat  plot,  over  the  yield  on  the 
non-legume  plot  is  not  so  great  as  in  the  case  of  the  rye,  but  it 
amounts  to  nearly  8  bushels  per  acre,  and  the  yield  of  straw  was  a 
Httle  more  than  dbubled.  The  yield  of  nitrogen  on  the  non-legume 
wheat  plot  was  19.4  pounds  and  on  the  legume  plot  35.5  pounds  per 
acre. 

The  legume  rye  plot  gave  an  increase  amounting  to  17.7  bushels 
of  grain  and  2,328  pounds  of  straw  per  acre,  and  the  legume  wheat 
plot  an  increase  amounting  to  7.9  bushek  of  grain  and  1,384  pounds  of 
straw  per  acre. 

The  increase  in  yield  of  nitrogen  with  the  wheat  is  equivalent  to 
100  pounds  of  nitrate  of  soda  and  the  increase  with  the  rye  to  nearly 
200  pounds  of  nitrate  of  soda.  The  differences  undoubtedly  would 
have  been  for  the  good  stand  of  volunteer  clover  on  plots  68  and  69, 
reference  to  which  has  already  been  made. 

The  value  of  the  legtane  is  undoubtedly  more  than  is  represemted 
by  increases  in  yield  since  it  i^  at  the  same  time  greatly  increasing 
the  amount  of  organic  matter  in  the  soil. 
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Table  6 

Ry«  and  Wheat  Grown  With  and  Without  a  Legume  Green- 
Mannre  Crop — Season  1920 
(Calcdated  to  Acre  Bans) 


Crop 

Grain 

Straw 

Total 

Plot 
No. 

Dry 
Matter 

Nitrogen 

Dry 
Matter 

Nitrogen 

Nitro- 
gen 

lbs. 

per  cent 

lbs. 

lbs. 

per  cent 

lbs. 

lbs. 

68 

Rye  alone 

924 

1.81 

16.7 

2396 

.322 

7.7 

24.4 

70 

Bye  followed  by 
soybeans   .... 

1916 

1.96 

37.5 

4724 

.334 

15.8 

53.3 

69 

Wheat  alone   .. 

644 

2.10 

13.5 

1356 

.434 

5.9 

19.4 

71 

Wheat    followed 
by  soybeans . . 

1120 

2.16 

24.2 

2740 

.414 

11.3 

35.5 

THE  CONTINUOUS  GROWING  OF  CORN  WITH  A  LEGUME 

AND  A  NON-LEGUME  GREEN-MANURE  CROP, 

SEASON  1920 

With  the  exception  of  one  year — 1910,  when  oats  was  seeded- — 
corn  has  been  grown  on  eight  1/20-acre  plots  continuously  since  1908. 
Each  year  at  or  about  the  time  of  the  last  cultivation  of  the  corn  four 
of  the  plots  are  seeded  to  a  legume  cover  crop,  vetch  and  a  mixture 
of  clovers,  and  four  to  a  non-legume,  rye. 

To  three  plots  of  both  sections  small  amounts  of  manure  are  added 
annually  for  the  purpose  of  introducing  bacteria  and  other  organisms 
into  the  soil.  The  manure  is  used  with  the  thought  that  the  or- 
ganisms thus  introduced  into  the  soil  may  hasten  the  decomposition 
of  the  organic  matter,  and  therefore  aid  in  the  formation  of  available 
plant-food,  If  this  assumption  is  correct,  then  the  manure-treated 
plots  should  furnish  more  available  plant-food  than  the  check  plots 
and  this  should  be  reflected  in  the  better  growth  of  crops.  The 
amount  of  the  manure  is  purposely  kept  small  so  that  the  fertilizer 
constituents  may  not  have  an  important  influence.  It  is  true  that 
the  increased  amount  of  plant-food  carried  in  the  larger  applications 
of  manure  might  account  in  part  at  least,  for  the  increase  in  yield  on 


Digitized  by 


Google 


EXPERIMENT  STATION  REPORT.  319 

these  plots,  but  since  phosphoric  acid  and  potash  are  used  in  liberal 
amounts,  it  is  believed  that  the  amount  of  these  materials  carried  in 
the  manure  would  not  have  an  appreciable  effect  on  the  yields. 

The  results  for  the  years  1908  to  1919,  inclusive,  have  appeared  in 
earlier  reports.  The  results  for ,  the  season  of  1920  are  herewith 
reported  in  table  7, 


The  Legume  and  tbe  Non-Legunie  Sections  Compared 

The  yields  from  the  legume  section  are  distinctly  larger  than  those 
from  the  non-legume  section,  the  average  yield  of  shelled  corn  for  the 
four  plots  of  the  former  being  2,731  pounds  per  acre,  and  of  the 
latter  1,859  pounds. 

This  gives  the  legume  section  the  advantage  by  about  15^2  bushels 
of  shelled  com  per  acre.  The  diflference  in  yield  of  stover  is  only 
slightly  in  favor  of  the  legume  section. 

The  yield  of  nitrogen  of  the  legume  section  is,  on  an  average,  about 
20  pounds  in  excess  of  the  yield  of  the  non-legume  section.  During 
the  growing  period  the  influence  of  the  legume  on  the  com  was  very 
noticeable  both  in  a. more  vigorous  growth  and  also  in  a  darker  color. 
The  percentage  of  nitrogen  is  higher  in  both  grain  and  stover  from 
the  legume  section  than  from  the  non-legume  section. 


The  Influence  of  the  Manure 

In  each  section  the  manure-treated  plots  have  yielded  more  dry 
shelled  corn  than  the  corresponding  check  plot,  the  widest  diflference 
in  the  legume  section  being  392  pounds,  and  in  the  non-legume  section 
444  pounds.  As  previously  suggested  it  is  possible  that  this  increase 
may  be  due  in  part  to  the  gradually  increasing  amounts  of  manure, 
though  it  seems  probable  that  the  inoculating  effect  of  the  manure 
also  has  a  bearing  upon  this  increase. 

The  results  with  the  legume  present  a  strong  argument  in  favor 
of  this  kind  of  cover  crop  rather  than  the  non-legume,  wherever 
conditions  will  permit.  In  this  connection  it  may  be  suggested  that 
sweet  clover  appears  to  be  one  of  the  hardiest  of  the  legume  crops 
and  is  therefore  well  adapted  for  this  purpose. 
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THE  INFLUENCE  OF  LIME  ON  THE  YIELD  AND 
NITROGEN  CONTENT  OF  SOYBEANS- 
SEASON  1920 

With  the  crop  of  1920,  soybeans  have  now  been  grown  continuously 
on  limed  and  unlimed  plots  for  a  period  of  8  years.  The  plots  vary 
in  size  from  1/20  to  1/80  acre.  Finely  ground  limestone  has  been 
applied  to  certain  of  the  plots  at  intervals  of  5  years,  beginning  in  1908. 
The  initial  application  was  at  the  rate  of  1  ton  per  acre.  Subsequent 
applications  have  been  at  the  rate  of  2  tons  per  acre.  Other  plots  have 
remained  unlimed  since  1908,  and  these  had  probably  not  received 
any  lime  for  a  number  of  years  preceding  that  date.  Acid  phosphate 
and  muriate  of  potash  have  been  used  in  liberal  amounts  so  that  these 
may  not  become  limiting  factors. 

Six  varieties  of  beans  were  grown  on  limed  plots,  and  on  cor- 
responding unlimed  plots  during  the  season  of  1920.  Eleven  other 
varieties  were  grown  on  limed  plots  only.  The  beans  were  grown  to 
maturity  and  harvested  and  threshed  for  seed. 

The  results  for  the  1920  crop  are  reported  in  ta-ble  8. 

The  yields  on  the  unlimed  plots  have  gradually  decreased  until 
this  year  the  average  is  less  than  1  bushel  per  acre.  The  yield  of 
dry  stalks  from  the  unlimed  plots  was  only  about  one-t^nth  the  average 
yield  from  the  limed  plots.  With  slight  exception  the  percentage  of 
nitrogen  in  beans  and  stalks  from  the  limied  plots  is  higher  than  in 
the  beans  and  stalks  from  the  unlimed  plots. 

The  average  total  yield  of  nitrogen  returned  by  bea.iLs  and  stalks 
from  5  limed  plots  (one  limed  plot  is  omitted  from  the  average) 
was  71.9  pounds  per  acre,  while  the  average  from  six  unlimed  plots 
was  only  4.83  pounds  per  acre.  The  highest  acre  yield  of  nitrogen 
from  a  limed  plot  was  89.9  pounds,  while  the  highest  from  an  unlimed 
plot  was  only  9.96  pounds.  The  average  yield  of  shelled  beans  on  the 
limed  plots  is  approximately  fifteen  times  the  average  on  the  unlimed 
plots.  The  average  yield  from  eleven  varieties  g]'own  on  limed  plots 
not  having  corresponding  unlimed  plots,  was  12.4  bushels  per  acre. 

The  highest  yield  of  beans  in  this  lot  was  17.7  bushels  per  acre  by 
Manchu,  and  the  highest  yield  in  the  other  series  was  17.8  bushels 
per  acre  by  Edna,  closely  followed  by  Baird  with  a  yield  of  17.6  and 
Wilson  with  a  yield  of  17.5. 

Conclusion 

Tf  phosphoric  acid  and  potash  are  supplied  in  reasonable  amounts 
and  the  soil  is  kept  properly  limed  and  has  good  drainage,  soybeans 
may  be  grown  year  after  year  on  the  mme  land  with  good  success. 

Grown  in  this  way  the  yield  of  beans  is  not  only  much  larger  than 
the  yield  on  land  deficient  in  lime  but  both  beans  and  vines  have  a 
higher  feeding  value  on  account  of  their  higher  content  of  nitrogen. 

Soybeans  can  thus  be  made  a  valuable  crop  for  maintaining  the 
supply  of  nitrogen  and  organic  matter  in  the  soil. 

Soils  having  a  lime  requirement  of  600  to  800  pounds  or  more  will 
undoubtedly  show  a  response  to  lime  when  soybeans  are  being  grown. 
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Report  of  the  Department  of  Plant 
Physiology 


John  W.  Shive,  Ph.D. 


INTRODUCTION 

The  work  of  the  department  of  plant  physiology  followed  along 
the  same  lines  which  were  pursued  during  the  preceding  year.  The 
several  active  projects  upon  which  the  members  of  the  department 
were  engaged  have  been  vigorously  prosecuted  and  very  good  progress 
has  been  made  toward  the  solution  of  a  few  physiological  problems  of 
a  fundamental  character. 

As  before,  weekly  meetings  were  held  throughout  the  year  by  the 
members  of  the  department  for  the  review  of  current  physiological 
literature  and  for  the  di-scussion  of  questions  relating  to  the  work  of 
the  laboratory.  These  meetings  were  well  attended  and  a  splendid 
interest  was  manifested  throughout.  A  considerable  portion  of  the 
time  of  the  plant  physiologist  was  devoted  to  teaching  and  to  graduate- 
student  conference  relating  to  the  experimental  work.  A  course . 
of  lectures  covering  the  field  of  plant  physiology  was  offered  to  the 
graduate  students  doing  work  in  the  laboratory.  Two  lectures  were 
given  each  week  throughout  two-thirds  of  the  year. 

The  needs  of  the  department  are  the  same  as  those  mentioned  in 
last  year's  report  but  the  needs  are  becoming  more  and  more  urgent. 
The  large  increase  in  the  number  of  persons  who  are  engaged  in 
research  in  the  laboratory  of  plant  physiology  has  rendered  the 
present  laboratory  space  and  equipment  entirely  inadequate.  It  is 
hoped  and  urged  that  the  pressing  need  for  more  spacious  quarters 
may  be  relieved  in  the  near  future  by  the  completion  of  the  laboratory 
building. 

In  spite  of  the  handicap  imposed  by  the  very  limited  working 
space  and  equipment  the  plant  physiologi-st  is  pleased  to  be  able  to 
report  that  fine  progress  has  been  made  with  the  problems  under 
investigation. 

PERSONNEL 

The  research  assistant,  E.  L.  Sargent,  resigned  his  position  early 
in  the  year  to  accept  an  appointment  as  instructor  in  the  chemistry 
department  of   Eutgers   College.     To  fill   the  position   thus  made 
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vacant,  Steich  Wakabayashi,  of  the  State  College  of  Washington, 
was  appointed.  Mr.  Wakabayashi  assumed  the  duties  of  his  position 
on  September  1.  Linus  H.  Jones  continued  his  work  during  the  year 
as  the  Ammonium  Sulfate  Research  Fellow  in  plant  physiology. 
Dr.  E.  Van  Alstine  was  engaged  in  research  under  a  special  fellow- 
ship established  for  the  year  by  the  Commonwealth  Fertilizer  Company 
of  Baltimore,  Maryland. 

The  names  of  the  persons  who  during  the  past  year  did  work  in 
the  State  University  of  New  Jersey  leading  toward  higher  degrees  and 
who  were  registered  as  graduate  students  in  plant  physiology  are  as 
follows : 

Names  of  Persons  Making  Plant  Physiology  the  Major  Subject 

Linus  H.  Jones,  B.Sc,  M.Sc,  Massachusetts  Agricultural  College. 

Steich  Wakabayashi,  B.Sc,  M.Sc,  State  College  of  Washington. 

David  Schmidt,  B.Sc,  Rutgers  College. 

Robert  V.  Allison,  B.Sc,  Purdue  University. 

RoBEBT  M.  Barnette,  B.Sc,  Clemson  Agricultural  College. 

Dorothy  Silbert,  A.B.,  Barnard  College. 

Names  of  Parsons  Making  Plant  Physiology  the  Subordinate 

Subject 

Joseph  R.  Neller,  A.B.,  Macalaster  College;    A.M.,  University  of  Minne- 
sota. 
Robert  F.  Poole,  B.Sc,  Clemson  College,  M.Sc,  Rutgers  College. 
W.  Rudolfs,  Graduate  in  Agriculture,  Wagenigen  School  of  Agriculture. 
Charles  H.  Connors,  B.Sc,  Rutgers  College. 

Arthur  L.  Prince,  A.B.,  M.Sc,  Massachusetts  Agricultural  College. 
Charles  S.  Beckwith,  B.Sc,  Rutgers  College. 
Dana  G.  Coe,  A.B.,  Ohio  State  University. 


INVESTIGATION 

The  research  work  of  the  laboratory  of  Plant  Physiology  has  been 
continued  throughout  the  year  with  considerable  vigor.  The  aim 
of  the  work,  however,  has  remained  the  same  as  before.  The  studies? 
carried  out  are  not  primarily  of  a  practical  nature  but  are  designed 
rather  to  assist  in  the  preparation  of  the  scientific  foundation  which 
is  necessary  for  practical  advance  along  agricultural  lines.  The 
year's  accomplishment  has  been  fully  as  large  as,  and  perhaps  ex- 
ceeds that  of  any  previous  year. 

The  investigational  work  of  the  department  was  carried  out  under 
the  following  projects: 

1.  The  salt  requirements  of  representative  agricultural  plants. 

2.  The  relation  of  soil  moisture  content  to  the  physiological  value 
of  nutrient  mixtures  for  plants. 

3.  The  relative  availability  and  efficiency  of  various  soluble  and 
insoluble  iron  compounds  in  relation  to  plant  production. 
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4.  The  study  of  ammonium  sulfate  in  relation  to  plant  production. 

5.  A  study  of  plant  growth  and  crop  production  in  relation  to 
size  and  weight  of  seed. 

The  researches  carried  out  during  the  year  under  these  projects 
are  briefly  outlined  and  described'  under  the  titles  which  appear  in  the 
following  pages.  These  brief  abstract  reports  are  only  preliminary 
and  are  not  intended  to  give  any  detailed  account  of  the  work  but 
serve  merely  to  give  a  brief  outline  of  the  experimental  procedure 
and  a  summary  of  some  of  the  principal  results  obtained.  A  some- 
what concrete  conception  of  what  has  been  accomplished  during  the 
year  may  be  formed  by  referring  to  these  preliminary  abstract  reports. 

During  the  year,  various  technical  papers  by  members  of  the  staff 
of  the  Department  of  Plant  Physiology  have  been  published  in  scien- 
tific journals.  They  include  technical  papers  Nos.  6,  10,  11,  15  and 
21,  as  listed  on  page  348. 


THE  SALT  REQUIREMENTS  OF  THE  SOYBEAN  PLANT 
DURING  THE  SEEDLING  PHASE 

J.  W.  Shive,  a.  L.  Prince,  R.  V.  Allison  and  S.  Wakabayashi 

A  very  brief  summary  is  here  given  of  the  main  results  of  a  study 
of  the  salt  requirements  of  the  soybean  plant  in  solution  cultures 
during  the  early  stages  of  growth  to  the  flowering  period.  The  work 
was  carried  out  with  the  ^^Edna"  variety  of  soybeans  in  that  series 
of  culture  solutions  designated  as  type  I,  in  a  "plan  for  cooperative 
research"  (1)  prepared  for  a  special  committee  of  the  National  Be- 
search  Council.  The  molecular  proportions  and  the  partial  volume- 
molecular  concentrations  of  the  culture  solutions  used  are  there 
definitely  described  (p.  30).  The  methods  of  solution  culture  work 
set  forth  in  this  plan  for  cooperative  research  was  here  followed  out 
in  every  detail  except  that  ferrous  sulfate  in  quantities  of  1  mgm. 
of  iron  per  liter  of  nutrient  solution  was  used  instead  of  the  pre- 
scribed small  trace  of  ferric  phosphate.  A  description  of  the  methods 
employed  in  this  work,  therefore,  are  omitted. 

Three  complete  series  of  21  cultures  each  were  conducted  simul- 
taneously during  a  period  of  35  days  from  February  1,  to  March  7, 
1921.  For  the  sake  of  brevity  only  those  cultures  which  produced 
the  highest  seven  yields  of  tops  and  roots  will  here  be  considered. 
Since  the  three  series  conducted  simultaneously  were  in  very  good 
agreement  with  respect  to  the  general  appearance  of  the  plants  and 
the  relative  yield  data  obtained,  ornly  the  averaged  data  will  be  given. 
The  numerical  yield  data  for  the  cultures  producing  the  highest 
seven  yields  of  tops  and  of  roots  together  with  the  partial  volume- 
molecular  concentrations  of  the  corresponding  culture  solutions  are 
presented  in  table  1.  The  relative  yield  values  of  tops  and  of  roots 
as  given  in  the  table  are  plotted  on  the  triangular  diagram  of  figure  1. 
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The  distribution  in  the  series  of  the  cultures  producing  the  highest 
seven  yields  of  tops  is  indicated  on  the  triangle  by  the  stippled  arta 
while  the  distribution  of  the  cultures  producing  the  highest  seven 
root  3rield8  is  similariy  represented  by  the  dotted  area. 

Table  1 

The  highest  seven  average  absolute  and  relative  dry-weigbt  yields  of  soybean 
tops  and  roots  grown  to  the  flowering  stage  (first  5  weeks)  in  3-salt  solutions 
of  type  I ;  also  the  volume-molecular  partial  concentrations  of  the  correspond- 
ing solutions 


Volume-molecular  partial 
concentrations 

Dry  weight,  average  for  3 
cultures 

Culture 
number 

KHoPO* 

Ca(N03)t 

MgSO, 

Absolute 

Relative  to  R,Ci 
as  1.00 

Tops 

Roots 

Tops 

Roots 

RiC,   

RiC,  

BiC,   

B.C,    

B.C.    

RnC,    

RA    

RA   

♦Check    

0.0027 
0.0025 
0.0024 
0.0053 
0.0047 
0.0076 
0.0072 
0.0099 
0.0180 

0.0027 
0.0049 
0.0071 
0.0027 
0.0071 
0.0025 
0.0048 
0.0025 
0.0052 

0..01C1 
0.0123 
0.0094 
0.0132 
0.0071 
0.0101 
0.0072 
0.0074 
0.0150 

gm. 
2.9455 
2.8671 
2.6973 
2.9332 
2.8122 

2.6357 
2.5731 
3.1378 

gm. 
0.4178 
0.3897 

'6!4256' 
0.3539 
0.3783 
0.4112 
0.3508 
0.4386 

1.00 
0.98 
0.92 
1.00 
0.94 

'oioo' 

0.87 
1.07 

1.00 
0.92 

0.83 
0.89 
0.76 
0.82 
1.06 

♦In  all  cases  Shive*s  solution  No.  RgC^  at  1.75  atmospheres  was  used  as  a 
control. 

From  an  examination  of  the  areas  of  high  top  yields  and  high 
root  yields  it  is  at  once  apparent  that  the  area  of  high  root  yields 
is  largely  included  in  that  of  high  top  yields  thus  indicating  that 
there  is  a  marked  degree  of  correlation  between  the  growth  of  tops 
and  of  the  roots  of  these  plants.  Out  of  a  group  of  seven  cultureg 
which  produced  high  yields  of  tops,  six  produced  also  high  root 
yields  and  these  six  cultures  are  included'  in  the  area  representing 
high  top  yields  and  also  in  that  representing  high  root  yields  on  the 
triangular  diagram  of  figure  1. 

The  maximum  yield  of  tops  was  produced  by  culture  K^C^  which 
produced  also  the  next  to  the  highest  root  yield.  The  three  salts 
KH2PO4,  Ca(N03)2,  and  MgSO^  were  present  in  this  culture  in  the 
molecular  proportions  of  1 :1 :6.  The  maximum  yield  of  roots  and 
the  next  to  the  hightest  yield  of  tops  were  produced  by  culture  RoCi 
in  which  the  salts  KHoPO^,  Ca(XO.,).,  and  MgSO^  were  present' in 
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the  proportions  of  2:1:5.  As  shown  in  table  1  corresponding  yields 
from  these  two  cultures  (RjCi  and  RgCi)  are  nearly  equal  in  value,  the 
fonner  showing  a  very  slight  superiority  over  the  latter  in  top  yields 
and  the  latter  being  slightly  superior  to  the  fonner  with  respect  to  the 
yield  of  roots.  It  will  be  observed,  however,  that  the  maximum  yield 
of  both  tops  and  roots  is  slightly  surpassed  by  the  corresponding  average 
yield  from  the  check  cultures  (Shive's  BoCg). 


RgCi 


R4C1    ^ 


CafNC^lg 


RnCn 


%Cx 


%^1 


KH2PO4 


Fig.  1.    Diagram  Showing  the  Position  in  the  Series  of  the  Cultures 

Producing  the  Highest  Seven  Yields  of  Soybean  Tops  and 

Roots.    IVLvximum  Yield  of  Tops  Produced  by  Culture 

UiVu  THAT  OF  Roots  by  Culture  R-..C,. 

The  position  of  the  shaded  areas  on  the  triangular  diagram  of  figure 
1  and  the  data  of  table  1  show  that  the  cultures  producing  the  highest 
seven  yields  cover  medium  ranges  in  the  molecular  proportions  of  all 
three  salts  when  compared  with  the  total  ranges  of  the  salts  for  the 
entire  series.  These  ranges  include  the  lowest  proportions  of  KHg- 
PO4  and  Ca(N03)o  and  the  highest  proportions  of  MgS04  and  extend 
from  0.0024  to  0.0099,  from  0.0025  to  0.0071,  and  from  0.0071  to 
0.0161,  respectively.  The  maximum  yields  of  tops  and  roots,  however, 
are  definitely  associated  with  the  lowest  proportions  of  KHoPO^ 
and  Ca(  1^03)2.  ^nd  with  the  highest  proportions  of  MgSO^. 
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It  ia  interestiDg  here  to  note  that  all  the  cultures  which  produced 
low  yields  of  either  tops  or  roots  are  characterized  by  having  high 
proportions  of  Ca(!N'03)2  and  correspondingly  low  ones  of  MgS04. 
Thieee  cultures  are  located  on  the  right  margin  of  the  triangular  dia- 
gram and  include  the  entire  range  in  the  proportions  of  KH2PO4. 
It  thus  appears  that  Ca(N08)2  and  MgS04  are  the  determining 
factors  in  the  production  of  either  high  or  low  yields,  and  that  KHg 
PO4  has  much  less  influence  upon  the  growth  rates  of  soybean  plants 
during  the  early  stages  of  development  than  has  either  of  the  other 
two  salts. 

Reference 

(1)  Livingston,  B.  E.  1919.  A  plan  for  cooperative  research  on  the  salt 
requirements  of  representative  agricultural  plants  prepared  for  a  special  com- 
mittee of  the  division  of  Biology  and  Agriculture  of  the  National  Research 
Council.    Baltimore. 


SOME  FACTORS  AFFECTING  THE  RATE  OF  CHANGE 

OF  HYDROGEN-ION  CONCENTRATION  IN 

NUTRIENT  SOLUTIONS 

L.  H.  Jones 

It  is  well  known  that  the  hydrogen-ion  concentration  of  nutrient 
solutions  is  markedly  altered  by  growing  plants.  The  experiments 
here  briefly  summarized  were  carried  out  for  the  purpose  of  studying 
the  influence  of  total  concentration,  volume  of  solution,  and  varying 
numbers  of  plants  upon  the  rate  of  change  of  the  hydrogen-ion  con- 
centration of  the  nutrient  medium  in  contact  with  the  roots  of  grow- 
ing plants. 

The  influence  of  both  soybean  and  wheat  plants  was  studied,  but 
since  the  results  obtained  with  both  species  are  very  similar  only 
those  for  wheat  will  be  presented.  Wheat  was  grown  in  Shive's 
solution  E5C2  with  total  osmotic  concentration  values  of  0.10,  1.75 
and  2.50  atmospheres.  Table  1  gives  the  volume-molecular  partial 
concentrations  of  this  solution  corresponding  to  the  total  osmotic 
concentrations  employed. 

The  plants  were  grown  in  quart  fruit  jars  under  the  cultural  methods 
described  by  Shive  (3)  and  the  studies  on  the  rates  of  change  of  the 
hydrogen-ion  concentrations  were  not  begun  until  the  plants  were 
between  4  and  5  weeks  old.  As  a  source  of  iron  for  the  plants  ferrous 
sulfate  in  quantities  of  1  mgm.  of  iron  per  liter  of  nutrient  solution 
was  added  to  the  cultures  containing  6  plants  or  less,  and  2  mgm. 
of  iron  per  liter  was  added  to  the  cultures  comprising  more  than  6 
plants.  This  was  found  necessary  in  order  to  prevent  chlorosis  in  the 
plants. 

The  hydrogen-ion  concentrations  recorded  in  table  2  in  terms  of 
pH  values  were  determined  by  the  colorimetric  method,  using  the 
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indicators  of  Clark  and  Lubs  (1)  and  the  double  tube  standards  of 
Grillespie  (2),  being  used'.  Readings  were  taken  every  2  hours  except 
in  the  solutions  having  the  lowest  concentration  in  which  the  reaction 
change  was  very  rapid  and  with  these  solutions  readings  were  taken 
at  IS-minute  intervals.  The  data  presented  are  for  the  day  readings 
only.  The  work  was  duplicated  during  the  night  and  practically  the 
same  results  were  obtained  as  during  the  day.  The  rate  of  reaction 
change  was  very  slightly  less  during  the  night,  which  condition  may 
be  accounted  for  by  the  lower  temperature  during  the  night  hours. 

Table  1 

Volume-Molecular  Partial  Conooitrations  of  Shive's  Solution 

R5C2  Conrespondiii.g  to  Three  Different  Total 

Osmotic  Concentrations 


Volume-molecular  Partial  Concentrations 


Osmotic 


Concentration 

KH,P04 

Ca(NO,2), 

MgS04 

1.00   .. 

atmospheres 

0.00103 
.0180 
1         .0257 

0.00030 
.0052 
.0074 

0.00086 

1.75    

.0350 

2.50    

.0214 

In  table  2  is  given  a  summary  of  the  hydrogen-ion  concentration 
readings^  in  terms  of  pH  values,  of  the  nutrient  solutions  in  oontat 
with  the  roots  of  2,  6,  and  12  plants  in  three  different  volumes  of  the 
solution,  each  volume  being  employed  with  three  different  total  osmotic 
concentration  values.  The  results  of  the  tests  as  indicated  by  the 
data  may  be  expressed  briefly  as  follows: 

(1)  With  each  number  of  plants  used  in  a  given  volume  of 
nutrient  solution  the  rate  of  change  of  the  hydrogen-ion  concen- 
tration decreased  with  an  increase  in  the  total  osmotic-concentration 
value  of  the  solution. 

(2)  With  each  number  of  plants  grown  in  the  nutrient  solution 
having  a  given  total  osmotic-concentration  value  the  rate  of  change 
of  the  hydrogen-ion  concentration  decreased  with  each  increase  in  the 
volume  of  the  solution. 

(3)  With  each  volume  of  nutrient  solution  and  with  each  total 
osmotic  concentration  the  rate  of  change  of  the  hydrogen-ion  concen- 
tration increased  with  each  increase  in  the  number  of  plants  grown  in 
the  solution. 
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Table  2 

The  Effect  of  Varying  the  Numbers  of  PlanU,  Different  Total 
Concentratioiii,  and  Different  Volumes  of  a  Nutrient 
Sdution,  Upon  the  Rate  of  Change  of  the 
Hydrogen-ion  Concentration 


500  cc.  of  solution 

900  cc.  of  solution  2600  cc.  of  solution 

'1 

Total 

concentration 

Time 

i 

Number  of  plants 

Number  of  plants 

Number  of  plants 

2 

6 

12 

2 

6 

12 

2 

6 

12 

(atm.) 

hr. 

PH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

0.00 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

0.25 

4.9 

5.0 

5.5 

4.9 

5.0 

5.1 

4.9 

5.0 

5.1 

0.50 

5.2 

5.2 

5.6 

5.0 

5.1 

5.5 

5.0 

5.1 

5.3 

0.75 

5.4 

5.5 

5.9 

5.2 

5.2 

5.5 

5.1 

5.2 

5.3 

0.10 

1.00 

5.4 

5,5 

6.0 

5.2 

5.3 

5.5 

5.2 

5.3 

5.3 

1.25 

5.5 

5.5 

6.0 

5.2 

5.3 

5.6 

5.2 

5.3 

5.3 

1.50 

5.5 

5.6 

6.0 

5.4 

5.5 

5.7 

5.2 

5.3 

5.3 

1.75 

5.6 

5.7 

6.2 

5.4 

5.5 

5.8 

5.3 

5.3 

5.3 

2.00 

5.7 

5.8 

6.2 

5.4 

5.6 

5.8 

5.3 

5.3 

6.3 

12.00 

0.0 

6.1 

6.3 

0.00 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

2.00 

4.5 

4.7 

5.1 

4.5 

4.5 

4.7 

4.5 

4.5 

4.5 

4.00 

4.8 

5.0 

5.3 

4.7 

4.8 

5.1' 

4.6 

4.6 

4.7 

1.75 

6.00 

4.9 

5.3 

5.3 

4.8 

5.0 

5.3 

4.6 

4.7 

4.8 

8.00 

5.0 

5.4 

5.6 

4.9 

5.1 

5.4 

4.7 

4.9 

4.9 

10.00 

5.1 

5.5 

5.9 

5.0 

5.3 

5.6 

4.8 

4.9 

5.1 

' 

0.00 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

2.00 

4.5 

4.6 

4.9 

4.5 

4.5 

4.6 

4.3 

4.4 

4.4 

4.00 

4.7 

4.8 

5.1 

4.5 

4.7 

4.8 

4.4 

4.5 

4.5 

2.50 

6.00 

4.8 

4.9 

5.3 

4.6 

4.8 

4.9 

4.4 

4.5 

4.6 

8.00 

4.9 

5.0 

5.4 

4.6 

4.9 

5.0 

4.5 

4.6 

4.7 

10.00 

4.8 

5.2 

5.5 

4.7 

5.0 

5.2 

4.6 

4.7 

4.9 

The  maximum  rate  of  change  of  the  hydrogen-ion  concentration 
of  the  nutrient  solution  in  contact  with  the  plant  roote  occurred  very 
soon  after  the  plant  roots  were  brought  in  contact  with  the  solution. 
The  rate  of  reaction  change  then  gradually  decreased  until  the 
maximum  change  which  the  plants  were  capable  of  producing  in  the 
solution  employed  had  been  reached.  The  wheat  plants  here  used 
grown  in  Shive's  3-salt  solution  E^C^^  changed  the  hydrogen-ion  con- 
centration of  the  solution  from  the  initial  pH  values  of  4.9,  4.5,  and 
4.3,  corresponding  to  osmotic-concentration  values  of  0.1,  1.75,  and 
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2.50,  respectively,  to  a  pH  value  slightly  below  the  neutral  point. 
The  time  required  to  produce  the  maximum  change,  however,  was 
different  for  each  number  of  plants,  for  each  total  concentration,  and 
for  each  volume  of  the  nutrient  solution  employed. 
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RELATION  OF  SEED  WEIGHT  TO  THE  RATE  OF 

GROWTH  AND  SIZE  OF  CRIMSON  CLOVER 

PLANTS 

David  Schmidt 

In  order  to  secure  data  on  the  relation  of  seed  weight  to  plant 
growth  a  series  of  experiments  have  been  planned.  The  following 
report  presents  a  part  of  the  work  thus  far  carried  out  but  this  is  only 
preliininary  to  the  main  series  of  experiments. 

Seeds  of  a  commercial  strain  of  crimson  clover  were  selected  and 
weighed  accurately  to  the  tenth  of  a  milligram  and  were  then  planted 
in  well  mixed,  screened  compost  soil  5  inches  deep  in  flats  15  inches 
wide  and  18  inches  long.  Three  grades  of  seeds  with  respect  to  weight 
were  planted,  five  seeds  of  each  grade  in  each  of  three  flats.  The 
weights  of  the  individual  seeds  in  the  different  grad^es  were  2.0  mgm., 
3.5  mgm.,  and  5.0  mgm. 

The  seeds  were  planted  February  1,  and  germination  counts  were 
made  February  4.  These  counts  were  continued  twice  daily  until 
February  7.  Out  of  the  15  seeds  of  each  grade  planted  8  of  the 
2.0-mgm.  grade,  14  of  the  3.0-mgm.  grade,  and  13  of  the  5.0-m^m. 
grade  germinated.  Observations  made  twice  daily  showed  that  the 
heavier  seeds  germinated  earlier  than  did  those  of  lighter  weight. 
Similar  observations  were  made  from  February  9  to  February  12  on 
the  formation  of  the  first  foliage  leaves,  which  in  the  crimson  clover 
consist  of  single  leaflets.  The  observations  showed  that  the  first 
appearance  of  these  leaves  followed  the  same  order  as  did  the  germi- 
nation of  the  seeds,  the  plants  from  the  heavier  seedb  producing  the 
leaves  earlier  than  those  from  the  lighter-weight  seed.  This  is  clearly 
shown  by  the  data  of  table  1.  It  is  interesting  to  note  that  the 
germination  and  the  formation  of  first  foliage  leaves  of  soybeans  and 
buckwheat,  the  growth  measurements  of  which  cannot  here  be  reported, 
proceed  in  the  reverse  order  from  that  of  the  crimson  clover. 
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Table  1 

Number  of  First  Foliage  Leaflets  Formed  by  Crimaon  Cloirer 
PlanU  Grown  from  Seeds  of  Different  Weights 


Number  of  plants  with  first  leaflets  formed 

Dates  of  observation 

2.0-mgm. 
seeds 

3.5-mgm. 
seeds 

seeds 

February    9 

0 

1 
4 
8 

1 

8 

11 

13 

i) 

February  10 

lO 

February  11 

11 

February  12 

11 

Prom  table  1  it  will  be  observed  that  the  first  foliage  leaves  of  the 
plants  from  the  heaviest  seed  had  nearly  all  been  formed  before  any 
appeared  on  the  plants  from  the  lightest  seed.  The  plants  from  the 
medium-weight  seedl  developed  the  first  foliage  leaves  earlier  than  did 
those  from  the  lightest  seed  and  somewhat  later  than  those  from  the 
heaviest  seeds.  It  is  thus  apparent  that  during  the  germination  of 
the  seed  and  during  the  early  development  of  the  plants,  all  the  ad- 
vantage was  in  favor  of  the  heavier  seeds. 

The  relative  growth  rates  of  the  plants  under  observation  were 
determined  by  means  of  three  sets  of  measurements:  (a)  the  length 
of  the  petioles,  (b)  the  length  and  width  of  the  terminal  leaflets 
[the  products  of  these  two  values  giving  rise  to  the  so-called  ^^leaf 
product"  of  McLean  (1)  who  showed  that  the  daily  rate  of  increase, 
through  growth,  of  the  total  leaf  product  is  very  nearly  proportional  to 
the  corresponding  rate  of  increase  in  actual  leaf  area  which  is  more 
difficult  to  determine]  and  (c)  the  average  dry  weights  of  the  plant? 
harvested  at  r^ular  intervals  during  the  growth  period.  The  growth 
rates  of  these  plants  were  very  slow  during  the  first  4  weeks  after 
planting,  and  during  this  time  no  measurements  were  made.  The  fifth 
week,  however,  marked!  a  very  rapid  increase  in  the  growth  rates. 
Leaf  measurements  were  begun  when  the  plants  were  4  weeks  old  and 
were  repeated  at  14-day  intervals  at  the  same  time  that  several  plants 
from  each  grade  of  seed  were  harvested  and  their  dry  weights  ob- 
tained. The  dates  of  harvesting  and  the  average  dry  weights  per 
plant  corresponding  to  the  different  seed  grades  are  given  in  table  2. 
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Table  2 

Average  Dry  Weights  of  Crimson  Qover  Plants  Grown  from 

Seeds  of  Different  Wei^^ts  and  Harvested  at  Various 

Intervab  Dwing  the  Growth  Period 


Average  dry  weights  per  plant 

Dates  of  harvesting 

2.0-mgm.               3.5-mgm. 
seeds                    seeds 

5.0-mgm. 
seeds 

March  15 

gm. 
0.2112 
1.0198 
2.6673 

gm. 
0.2369 
1.2822 
4.6500 

gm. 
0.4063 

March  29 

1.9702 

April  12 

5.6494 

April  26 

1 
5.9606         1         8.7917 

7.2279 

The  data  of  table  2  show  that  the  average  dry  weight  of  the  plants 
from  the  heavier  seeds  is  always  superior  to  that  of  the  plants 
from*  the  seeds  of  lighter  weight.  This  superiority  of  the  plants 
from  the  heavier  seeds  was  maintained  throughout  the  growth  period 
of  12  weeks.  There  is  an  exception,  however,  which  should  be  noted. 
The  average  dry  weight  of  the  plants  from  the  5.0  mgm.  seeds  harvested 
April  26,  was  less  than  that  of  the  plants  from  the  seeds  of  medium 
weight.  This  may  be  accounted  for  by  the  fact  that  all  the  plants 
remaining  at  this  time  were  quite  large  and  those  from  the  heavier 
seeds  were  somewhat  crowded  and  unfavorably  situated  in  the  flats 
while  the  plants  from  the  seeds  of  medium  weight  occupied  much  more 
favorable  positions  in  the  central  portions  of  the  flats  and  were  some- 
what less  crowded. 

The  data  of  leaf  measurements  cannot  here  be  presented  but  it 
may  be  stated  that  the  leaf  products  of  the  plants  from  the  seeds  of 
different  weights  show  the  same  relation  to  each  other  as  do  the 
average  dry  weights  of  the  plants  with  respect  to  the  rates  of  develop- 
ment. Because  of  the  necessity  of  harvesting  all  of  the  remaining 
plants  at  the  end  of  the  twdfth  week  it  is,  of  course,  not  now  possible 
to  state  whether  the  superiority  of  the  average  dry  weights  of  the 
plants  from  the  heavier  seeds  over  those  from  the  lighter  could  be 
maintained  throughout  the  later  stages  of  growth  to  maturity.  Ex- 
periments are  now  under  way  to  determine  this. 

Reference 

(1)   McLean,  F.  T.     1917.     A  preliminary  study  of  climatic  conditions  in 
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A  STUDY  OF  THE  RELATION  OF  VARIOUS  FERTILIZER 

MIXTURES  TO  THE  GROWTH  OF  CELERY  IN 

MUCK  SOILS 

R.  P.  Poole  and  G.  W.  Pant 

The  muck  soils  in  the  bogs  of  Bergen  County,  New  Jersey,  are 
employed  extensively  in  the  growth  of  celery.  ITiree  crops  of  this 
staple  vegetable  are  produced  annually  on  the  same  soil  areas  of  much 
of  the  cultivated  bog  region  of  this  county.  Rotation  of  crops  is  not 
commonly  practiced  but  celery  is  grown  year  after  year.  The  soil 
is  thus  rapidly  depleted  of  the  mineral  elements  required  for  plant 
growth  and  these  elements  are  not  returned  to  the  soil  annually  in 
the  proportions  or  forms  for  best  growth,  if  at  all.  These  muck 
soils  contain  from  60  to  85  per  cent  of  organic  matter  which  continues 
to  decompose  gradually  under  favorable  conditions,  but  the  application 
of  a  fertilizer  mixture  containing  the  mineral  elements  which  would 
stimulate  quick  growth  of  celery  would  be  of  great  value  to  the  growers 
who  till  the  muck  soils. 

This  report  describes  briefly  the  results  obtained  with  21  different 
fertilizer  mixtures  comprising  nitrate  of  soda,  sulfate  of  ammonium, 
acid  phosphate  and  muriate  of  potash,  with  "Golden  Self -blanching" 
celery  in  muck  soil  in  pot  cultures.  Unfortunately,  an  attack  of 
bacterial  heart  rot  during  the  later  stages  of  growth  caused*  con- 
siderable irregularity  in  the  results.  There  are  some  significant  points, 
however,  that  may  prove  of  considerable  value,  especially  since  the 
work  is  now  being  continued  with  a  green  variety  of  celery  which  is 
more  resistant  to  disease. 

Two  hundred  pounds  of  muck  soil  upon  which  celery  had  been 
grown  for  several  years,  was  collected  from  various  points  in  a  field. 
This  soil  was  mixed  thoroughly  and  passed  through  a  sieve  to  remove 
all  of  the  coarser  particles.  Pive  pounds  of  the  soil  was  weighed 
into  each  of  24  1-gallon  glazed  pots  after  being  air-dried.  The  water- 
holding  capacity  of  the  soil  was  found  by  a  number  of  tests  to  be 
approximately  300  per  cent,  calculated  on  the  dry-weight  basis.  Disi- 
tilled  water  was  added'  to  produce  a  soil  moisture  content  of  approxi- 
mately e50  per  cent  of  the  water-holding  capacity  of  the  soil. 

Twenty-one  different  complete  fertilizer  mixtures  were  employed. 
The  proportions  of  the  mixtures  to  be  used  were  calculated  and  weighed 
out  in  accordance  with  the  well  known  triangle  system  as  employed  by 
Schreiner  and  Skinner^.  The  calculations  were  made  on  the  basis 
that  the  active  fertilizer  elements  PgO,-,,  NH3,  and  KoO  constituted  a 
total  of  16  per  cent  of  each  mixture.  Thepe  were  varied  in  the 
different  mixtures  by  stages  of  12.5  per  cent  of  the  total  (increments  of 
one-eighth),  thus  involving  the  21  possible  ratios  or  combinations  of 
these  three  constituents,  thie  percentages  of  which  in  the  salts  employed' 
were  determined  by  analysis.  The  mixtures  were  applied  to  the  soil 
at  the  rate  of  1,600  pounds  per  acre,  the  calculations  being  made  on 


Digitized  by 


Google 


EXPERIMENT  STATION  EEPORT.  337 

the  basis  of  2,000,000  pounds  of  soil  to  the  acre.  Ammonium  sulfate 
a»nd  sodium  nitrate  were  need  as  sources  of  nitrogen  foi'  the  plants, 
each  salt  furnishing  one-hialf  the  total  nitrogen  applied  to  each  culture 
in  the  series.  These  two  salts,  therefore,  are  considered  as  a  unit 
in  supplying  the  fertilizer  constituent  NH,.  The  other  two  fertilizer 
constituents  (P2O5  and  KoO)  were  supplied  as  acid  phosphate  and 
muriate  of  potash.  The  fertilizer  ingredients  in  the  proper  propor- 
tions were  added  to  the  air-dry  soil,  care  being  taken  to  get  uniform 
distribution,  by  thorough  mixing. 

The  young  plants  were  grown  in  a  shallow  flat  until  they  were 
transplanted  to  the  pots  containing  the  treated  soil.  This  was  doiQe 
when  the  plants  were  about  3  inches  tall.  The  plants  were  selected 
to  be  as  nearly  alike  as  possible  and  three  of  these  were  transplanted 
to  each  pot.  Distilled  water  was  added  to  the  cultures  at  frequent 
intervals  and  the  pots  were  weighed  once  each  week  and  made  up  to 
the  required  weight  with  thie  proper  amouiuts  of  water.  The  soil  of 
three  cultures  remained  untreated  as  checks.  The  plants  were  trans- 
ferred to  the  pots  November  26,  and  were  harvested  March  13.  The 
plants  were  dried  to  constant  weight  and  the  dry-weight  yields  obtained 
by  the  usual  method. 

From  the  beginning  the  plants  in  the  cultures  which  had  been 
treated  with  mixtures  high  in  acid  phosphate  were  stimulated  in 
growth.  The  maximum  yield  was  produced  in  the  culture  which  had 
received  the  2-10-4  mixture  (2  per  cent  NHg,  10  per  cent  P2O5,  and 
4  per  cent  KgO).  The  yield  from  this  culture  was  46  per  cent 
higher  than  the  average  yield  from  the  check  cultures.  The  next 
to  the  highest  dry-weight  yield  was  produced  by  the  culture  which  had 
received  the  4-6-6  mixture,  this  culture  giving  a  yield  which  was  37 
per  cent  higher  than  the  average  yield  fromf  the  checks.  The  cultures 
which  had  received  the  2-12-2  mixture  and  the  2-6-8  mixture 
each  produced  a  yield  which  was  approximately  20  per  cent  higher 
than  the  average  yield  from  the  checks.  The  yield  from  each  of 
tlie  other  17  cultures  of  the  series  fell  considerably  below  this.  The 
fertilizer  mixtures  which  contained  a  relatively  high  percentage  of 
the  constituent  NH.,  appeared  always  to  depress  the  growth  rates, 
some  of  these  cultures  producing  yields  which  were  consiaerably 
below  the  average  yield  from  the  check  cultures.  Mixtures  which 
were  relatively  high  in  KoO  and  correspondingly  low  in  the  other 
two  constituents  (PoO-,  and  NH^)  also  gave  poor  yields. 

All  the  experimental  evidence  obtained  from  this  work  suggests 
that  the  muck  soil  here  dealt  with  can  be  greatly  improved  for  the 
growth  of  celery  by  a  moderate  application  of  a  fertilizer  mixture  low 
in  the  active  constituent  NHj,,  relatively  high  in  V^O.^  an,d  either 
relatively  low  or  medium)  in  its  content  of  K^O,  such  as  the  2-10-4 
or  the  4-6-6  mixtures  here  employed. 
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To 
Cultures 


Fig.  2.  Diagram  of  Apparatus  Used  in  Aerating  Culture  Solutions  of 
Series  3.  A,  Constant  Level  Reservoir;  a,  Rubber  Tube  Con- 
nection Regulating  Water  Flow;  B,  Suction  Pump;  6,  Air 
Inlet  ;  (7,  Air  Reservoir  ;  c,  Rubber  Tube  Connection  Regulating 
Flow  of  Air- Water  Column  ;  /),  Overflow  Tube  for  Outlet  of 
Water  and  Excess  Air  ;  d,  Air  Outlet  to  Distributing  Reservoir 
F;  /,  Air  Tube  to  Cultures. 
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tap  water  followed  with  distilled  water.  For  the  drip  sand  cultures 
special  containers  were  prepared  by  removing  the  bottoms  from 
two  clay  pots,  one  of  which  was  6  inches  in  the  upper  diameter 
and  7  inches  high,  and  the  other  4%  inches  im  the  upper  diameter 
and  5  inches  high.  The  two  were  then  fitted  together,  the  bottoml  of 
the  larger  into  the  top  of  the  smaller,  and  cemented  thus  with  shellac. 
The  two  were  then  mounted  upon  a  third  and  smaller  pot  which 
formed  the  lower  portion  of  the  cone^haped  vessel  having  a  per- 
foration in  the  center  of  the  bottom.  'thU  opening  was  fitted  with 
a  rubber  stopper  carrying  a  bent  glass v tube, ..the  upper  opening  of 
which  was  plugged  with  glass  wool.  The  tube  served  the  purpose 
of  carrying  off  the  excess  solution  as  it  percolated  thi'ough  the  sand 
from  the  constant  drip. 

The  apparatus  used  for  the  forcing  of  air  tjirough  the  culture 
solutions  of  series  3  is  a  modification  of  the  suction  pump  described 
by  Neller  (2).  The  essential  features  of  this; apparatus  are  diagram- 
atica.lly  represented  in  fi.o^iire  2.  .  As  here  used  the  suction  force  of 
the  pump  was  converted  into  a  constant  pressure  force  by  conducting 
the  water-air  column  into  a  tube  C  with  large  bor^  (3.8  cm.  internal 
diameter)  open  at  the  lower  cri.d  and  placed  in  a  second  somewhat 
larger  lube  D  which  served  as  an  outlet  at  the  top  for  the  water  and 
excess  air,  so  that  the  air  inclosed  in  the  inner  tube  C  was  always 
under  constant  pressure  equivalent  to  that  produced  by  the  column 
of  water  displaced.  ,  From  the  top  of  the  inner  tube  C  an  outlet  tube 
d  led  to  a  distributing  reservoir  F,  The  flow  of  air  from  this  reservoir 
to  the  cultures  was  regulated  by  means  of  pinchcocks. 

Each  drip  solution  ciiltiire  was  provided  with  an  inlet  tube  passing 
to  the  bottom  of  the  culture  vessel  while  the  overflow  was  provided 
for  by  an  opening  in  the  neck  of  the  culture  jar  just  beneath  the 
paraffined  cork  stopper  holding  the  plants.  In  both  the  drip  solution 
cultures  and  in  the  drip  sand  cultures  the  inflowing  solution  coming 
from  a  constant  level  reservoir  was  passed  through  a  small  bulb- trap 
in  which  the  rate  of  flow  could  be  observed  and  regulated.  Approx- 
imately 1  liter  of  solution  per  day  was  passed  through  each  culture 
of  series  3  and  4.  With  this  rate  of  flow  the  hydrogen-ion  concen- 
tration of  the  outflowing  solution  was  maintained  at  pH  values  vary- 
ing from  5.3  to  5.6. 

The  so\'beans  used  were  of  the  "Swan"  variety.  Tlie  seeds  were 
germinated  in  sand  on  September  14  and  transplant^d  to  the  various 
cultures  on  September  19.  The  plants  were' harvested  on  November 
27,  1920,  after  a  total  growth  period  of  69  days. 

In  a  study  of  the  dry  weight  and  nitrogen  content,  the  plants 
of  each  culture  were  separated  and  the  leaves,  stems,  fruit  and  roots 
(except  in  the  cultures  of  series  3  and  4  where  the  roots  were  in- 
separable) were  weighed  separately.  The  root  weights  of  all  the 
series  were  obtained  by  weighing  the  roots  with  adhering  sand  particles. 
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for  more  perfect  aeration  offered  by  the  porous  nature  of  the  sand 
medium,  aided  by  the  constant  drip  which  produced  a  continual  move- 
mient  of  air  as  well  as  of  solution  through  the  sand  cultures.  The 
average  total  dry-weight  yielde^  of  the  different  series  are  diagram- 
atically  represented  in  figure  3. 
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Fig.  3.     Diagram    Showing    the    Absolute    and    Relative    Dry-Weight 
Yields  Per  Culture  in  Each  of  the  Five  Series. 


A  summary  of  the  nitrogen  content  of  the  various  plant  parts  and 
of  the  entire  plant  expressed  in  percentage  of  the  corresponding  dry 
weights  is  given  in  table  2  for  each  series.  The  data  of  this  table 
show  no  very  definite  correlations  between  the  nitrogen  content  of  thte 
different  plant  parts  and  the  different  cultural  treatments.  In  general, 
however,  the  percentage  of  nitrogen  in  the  leaves,  roots,  tops  as  a 
whole,  and  the  percentage  of  total  nitrogen  is  always  slightly  lower  for 
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tlie  plants  of  the  simple  solution  and  simple  sand  cultures  than  it  is 
for  the  plants  of  the  other  series,  but  no  such  relation  is  shown  for 
steins  or  fruit.  In  general,  the  highest  percentage  of  nitrogen  is 
shown  for  fruit  and  the  lowest  for  stems  and  roots. 


Table  2 

Average  Nitrogen  Content  of  Plants  and  Plant  Parts  Expressed 
in  Percentage  of  the  Totall  Dry  Weight 


Nitrogen  in 

SERIES 

Stems 

Leaves 

Fruit 

Tops 

Roots 

Entire 
plant 

Simple  solution  

Simple  sand 

Aerated  solution  .... 

Drip  solution 

Drip   sand    

per  cent 
2.08 
3.02 
3.19 
2.51 
3.26 

per  cent 
3.81 
3. 70 
4.01 
4.30 
3.95 

per  cent 
4.99 
4.76 
4.80 
4.71 
4.72 

per  cent 
3.35 
8.62 
3.79 
3.68 
3.92 

per  cent 
3.14 
2.86 
3.18 
4.29 
3.80 

per  cent 
3.44 
3.52 
3.75 

3.88 
3  82 

Somewhat  marked  variations  occur  in  the  percentage  of  nitrogen 
of  the  stems  and  roots  but  these  are  inconsistent  and  no  particular 
significance  can  be  attached  to  them  except  in  the  case  of  the  stems 
in  which  the  nitrogen  content  appears  to  be  directly  related  to  fruit 
production,  as  is  clearly  brought  out  in  the  data  of  table  3.  This 
table  gives  the  average  percentage  of  nitrogen  in  the  various  plant 
parts  for  those  plants  in  each  series  producing  the  highest  and  the 
lowest  yields  of  fruit.  The  data  of  table  3  sihow  that  a  low  nitrogen 
content  of  the  stems  is  always  correlated  with  bight  fruit  yields,  and 
a  high  nitrogen  content  with  low  yieldis  of  fruit.  'No  such  relation  is 
shown,  however,  for  the  other  plant  parts. 
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Table  3 

Dry  Weight  of  Fruit  and  Percentage  of  Nitrogen  in  Plant  Parts 
for  the  Planta  Producing  the  Highest  and  the  Lowest 
Yields  of  Fruit  in  Each  Series 


Nitrogen  in 

Se.ies 

Dry         ! 
weight  of    1 

1 

fruit        1 

Stems 

Leaves  1 

Roots 

gm. 

per  cent 

per  cent 

per  cent 

Simple 

solution 

1.7^31) 

1.19 

3.63 

2. 89 

Simple 

sand 

0.4S08 

2.41 

3.56 

3.11 

Plant  producing  highest 

Aerated 

yield  of  fruit 

solution 
Drip 

1.1928 

2.30 

4.55 

3.G4 

solution 

2.08:]-> 

1.27 

3.76 

4.22 

Diip 

sand 

1.4124 

2.4.-) 

3.59 

3.78 

Simple 

solution 

0.1C27 

2.70 

3.84 

3.48 

Simple 

sand 

o.or>(>^ 

3.2G 

3. 82 

2.70 

Plant    producing    lowest 

Aerated 

yield  of  fruit 

solution 
Drip 

0.2r)l2 

• 

3.21 

3.71 

2.97 

solution 

O.OCt'»T 

3.05 

4.18 

4.47 

Drip 

sand 

0.8677 

3.11 

3.88 

3.77 
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THE  INFLUENCE  OF  VOLUME  UPON  THE  RATE  OF 
CHANGE  IN  THE  HYDROGEN-ION  CONCENTRA- 
TION OF  NUTRIENT  SOLUTIONS  IN  CONTACT 
WITH  PLANT  ROOTS  AND  THE  EFFECT  OF 
THIS  CHANGE  UPON  IRON  AVAILABILITY 

R.  Marlin  Barnette 

The  work  here  briefly  reported  was  undertaken  to  study  the  rela- 
tion of  volume  to  the  rates  of  change  in  the  hydrogen-ion  concentration 
of  nutrient  solutions  in  contact  with  the  roots  of  wheat  plants,  and 
also  to  investigate  the  effect  of  this  change  upon  the  availability  of 
iron  supplied  in  the  form  of  the  so-called  insoluble  ferric  phosphate. 
The  work  was  carried  out  with  spring  wheat  of  the  Marquis  variety. 
The  nutrient  media  used  were  Tottingham's  (2)  4-salt  solution  No. 
TiE^Cg,  and  a  modification  of  this  solution  by  the  substitution  of 
ammonium  sulfate  for  potassium  nitrate  in  equivalent  osmotic  con- 
centrations. These  solutions  were  used  in  culture  bottles  of  250-cc.,' 
500-ec.,  1,000-cc.,  and  2,000-cc.  capacities.  Iron  in  the  form  of  an 
aqueous  suspension  of  ferric  phosphate  was  added  to  the  solutions  at 
the  rate  of  5  mgm.  of  iron  per  liter  of  solution. 

A  single  wheat  plant  was  grown  in  each  culture  for  a  period  of  36 
days,  and  during  this  time  the  culture  solutions  were  renewed  at  regular 
intervals  of  3i/^  days.  Each  3J/2-day  period  between  two  successive 
solution  changes  will  be  designated  a  growth  interval.  At  the  end  of 
the  various  growth  intervals,  after  the  solutions  had  been  renewed, 
the  old  solutions  were  made  up  to  their  original  volumes  with  distilled 
water  and  their  pH  values  determined  by  the  colorimetric  method, 
using  the  double-tube  standards  of  Gillespie  (1)  and  the  apparatus 
devised  by  Van  Alstine  (3).  The  cultures  were  conducted  in  duplicate 
from  March  4  to  April  9.  The  plants  were  harvested  and  the  dry- 
weights  obtained  in  the  usual  way. 

Table  1  presents  the  average  absolute  dry-weight  yield  values  (total 
for  tops  and  roots)  of  the  plants  and  the  average  pH  values  of  the 
culture  solutions  corresponding  to  the  different  volumes  for  five 
selected  growth  intervals.  While  the  data  are  of  a  preliminary  nature, 
still  some  very  interesting  and  important  points  are  brought  out. 

Considering  first  the  different  volumes  of  the  Tottingham  solution 
(TiRiCg),  it  will  be  observed  from  an  inspection  of  table  1  that  the 
hydrogen-ion  concentration  decreased  very  rapidly  in  the  250-cc.  cul- 
tures, while  the  decrease  was,  of  course,  progressively  less  rapid  in 
solutions  of  the  500-cc.,  1,000-cc.,  and  the  2,000-cc.  cultures.  Chlorosis 
appeared  in  the  plants  of  the  250-ce.  cultures  about  the  twentieth 
day,  or  during  the  sixth  growth  interval.  In  the  plants  of  the  500-cc. 
cultures  chlorosis  appeared  about  the  twenty-third  day  or  between  the 
sixth  and  eighth  growth  intervals.  The  plants  in  the  1,000-cc.  cul- 
tures gave  no  indication  of  yellowness  of  the  leaves  before  about  the 
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twenty-sixth  day,  or  during  the  eighth  growth  interval,  while  in  the 
plants  of  the  2,000-cc.  cultures  there  was  only  a  very  slight  indication 
of  a  chlorotic  condition  at  the  end  of  the  growth  period  which  was 
terminated  at  the  end  of  the  tenth  interval. 


Table  1 

Average  Total  Dry  Weights  ol  Plants  and  pH  Values  of  the 
Nutrient  Solutions 


pH   * 

values  of  solutions  at  end  of 

Volume 

Total  dry 

selected  growth  intervals 

of  solu- 
tion 

weight  of 
plants 

2d 

4th 

6th 

8th 

10th 

i 

interval 

interval 

intei-val 

interval 

interval 

cc. 

gm. 

Tottingham's 

250 

1.5353 

5.55 

6.25 

7.00  1     7.10 

7.25 

solution 

500 

2.1181 

5.15 

5.67 

6.35 

6.95 

7.20 

TACa 

1000 

2.6808 

4.95 

5.35 

6.00 

6.55 

6.70 

2000 

3.5358 

4.70 

5.20 

5.70 

6.20 

6.35 

Ammonium  sul- 

250 

2.8654 

4.00 

4.28 

4.95 

6.50 

7.10 

fate  modification 

500 

3.1287 

4.60 

4.40 

4.45 

5.13 

7.15 

of  Tottingham's 

1000 

3.5605 

4.60 

4.45 

4.50 

4.50 

6.13 

solution  TiRiOa 

2000 

4.0330 

4.60 

4.60 

4.50 

4.45 

5.00 

♦The  initial  pH  values  of  the  solutions  were  approximately  4.7. 

The  hydrogen-ion  concentration  of  the  solutions  containing  am- 
'monium  sulfate  (Tottingham  solution  TjEiCg  modified)  was  increased, 
as  the  result  of  contact  with  the  plant  roots,  during  the  growth  in- 
tervals covering  a  period  of  3  weeks  in  the  250-cc.  cultures,  and  then 
rather  suddenly  the  direction  of  the  change  in  reaction  was  reversed. 
This  reversal  of  the  direction  in  the  change  of  the  hydrogen-ion  con- 
centration was  pro^essively  d'elayed  with  the  larger  volumes  of 
nutrient  solution.  Thus  in  the  2,000-cc.  cultures  the  reversal  in  the 
direction  of  this  change  was  not  observed  until  the  end  of  the  last 
growth  interval  and  the  decrease  in  the  hydrogen-ion  concentration  of 
the  solution  during  this  interval  was  only  very  slight,  the  pH  values  of 
the  solution  at  the  beginning  and  at  the  end  of  the  interval  being 
4.7  and  5.0,  respectively.  The  exact  cause  of  the  sudden  reverse  from 
an  increase  to  a  marked  decrease  in  the  hydrogen-ion  concentration 
of  the  modified  Tottingham  solution  (TiE^C.,)  in  contact  with  the 
plant  roots  is  not  at  all  clear  at  the  present  time. 

The  plants  grown  in  250  cc.  of  the  solution  containing  ammonium 
sulfate  developed  chlorosis  about  the  thirtieth  day,  or  during  the  ninth 
inter\^al,  while  in  the  plants  of  the  500-cc.  cultures  a  slight  chlorotic 
condition  appeared  during  the  last  interval.     Chlorosis  did  not  appear 
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at  all  in  the  plants  of  the  1,000-cc.  nor  in  those  of  the  2,000-cc. 
cultures. 

As  in  the  plants  grown  in  the  unmodified  Tottingham  solution,  so 
also  in  the  modified  solution  a  sudden  and  marked  decrease  in  the 
hydrogen-ion  concentration  was  soon  thereater  followed  by  the  appear- 
ance of  a  chlorotic  condition  in  the  plants.  With  both  types  of  solu- 
tions in  contact  with  the  plant  roots  the  change  from  a  higher  to  a 
lower  hydrogen-ion  concentration  was  more  rapid  and  more  marked 
in  the  smaller  volumes,  as  was  to  be  expected,  but  this  always  resulted 
in  a  correspondingly  earlier  development  of  chlorosis  in  the  plants.  It 
thus  appears  that  the  ability  of  these  plants  to  obtain  sufficient  iron 
from  the  nutrient  solution  for  normal  development  is  determined  in 
large  measure  by  the  hydrogen-ion  concentration  of  the  solution.  The 
higher  availability  of  iron  to  the  plants  in  the  solution  containing  am- 
monium sulfate  is  undoubtedly  due  to  the  fact  that  in  this  solution 
the  hydrogen-ion  concentration  is  maintained  at  a  higher  level  as  the 
result  of  contact  with  the  plant  roots  thus  giving  a  higher  degree  of 
solubility  to  the  ferric  phosphate  employed  as  a  source  of  iron  for  the 
plants. 

The  dry-weight  data  of  table  1  show  that  the  average  total  yield 
values  are  progressively  higher  as  the  volumes  of  the  solutions  increase. 
This  is  true  with  respect  to  the  yields  produced  by  both  types  of  nu- 
trient solutions  employed.  The  plants  may  have  been  somewhat 
limited  in  their  growth  by  the  smaller  volumes  of  the  solutions,  but  it 
is  not  probable  that  the  retarding  influence  of  the  smaller  volumes 
was  very  great  since  the  solutions  were  renewed  regularly  every  3^^ 
days  and  each  culture  comprised  only  a  single  plant.  The  progressive 
increase  in  yields  with  increase  in  the  volumes  of  the  solutions  is,  how- 
ever, directly  correlated  with  a  corresponding  delay  and  a  correspond- 
ingly lower  degree  of  intensity  in  the  development  of  the  chlorotic 
condition  of  the  plants  resulting  from  a  lack  of  available  iron. 

It  will  be  observed  that  the  average  yields  from  the  immodified 
Tottingham  solution  are  always  considerably  lower  than  are  the  average 
yields  from  the  corresponding  volumes  of  the  solution  containing  am- 
monium sulfate.  This  is  probably  due  not  to  a  lower  efficiency  of  the 
main  salt  constituents  in  the  former  solution  but  to  the  higher  avail- 
ability of  iron  in  the  latter  which  prevented  the  development  of 
chlorosis  in  the  plants  grown  in  the  larger  volumes  of  solution  and 
delayed  its  appearance  in  the  plants  grown  in  the  smaller  volumes. 

References 

(1)  Gillespie,  L.   J.     1020.     Colorimetric  determination  of  hydrogen-ion  con- 

centration without  buffer  mixtures,  with  special  reference  to  soils.     In 
Soil  Sci,  T.  0.  p.  115-136. 

(2)  Tottingham,   W.    E.      1014.      A   quantitative  chemical   and   physiological 

study  of  nutrient  solutions  for  plant  cultures.     In  Physiol.  Res.,  v.  1. 
p.  03-132. 

(3)  Van  Alstine,  E.     1020.     The  d^ermination  of  hydrogen-ion  concentration 

by  the  colorimetric  method  and  an  apparatus  for  rapid   and  accurate 
work.    In  Soil  Sci.,  v.  10,  p.  467-478. 


Digitized  by 


Google 


348     NEW  JERSEY  AGRICULTURAL  COLLEGE 

Papers  Pdbluhed  frcMn  the  Department  of  Plant  Physiology 
During  the  Year  1920-1921 

(1)  Joflfe,  J.  S.    1920.    The  influence  of  soil  reaction  on  the  growth  of  alfalfa. 

In  Soil  Sci.,  v.  10,  no.  4,  p.  301-307. 

(2)  Van  Alstine,  E.     1920.     The  determination  of  hydrogen-ion  concentration 

by  the  colorimetric  method  and  an  apparatus  for  rapid  and  accurate 
work.    In  Soil  Sci.,  v.  10,  no.  6,  p.  467-478. 

(3)  Jones,  I/.  H.,  and  Shive,  J.  W.     1921.     The  influence  of  iron  in  the  form 

of  ferric  phosphate  and  ferrous  sulfate  upon  the  growth  of  wheat  in  a 
nutrient  solution.     In  Soil  Sci.,  v.  11,  no.  2,  p.  93-99. 

(4)  Haenseler,  C.  M.     1921.     The  effect  of  salt  proportions  and  concentration 

on  the  growth  of  Aspergillus  niger.     In  Amer.  Jour.  Bot.,  v.  8,  no.  3, 
p.  147-163. 

(5)  Rudolfs,  W.    1921.    Effect  of  salt  solutions  having  definite  osmotic  concen- 

tration values  upon,  absorption  by  seeds.     In   Soil  Sci.,  v.   11,  no.  4, 
p.  277-293. 


Digitized  by 


Google 


REPORT  OF  THE  DEPARTMENT  OF  ENTOMOLOGY 


(319) 


Digitized  by 


Google 


Department  of  Entomology 


Thomas  J.  Headlee,  Ph.D.,  Entomologist. 

Charles  S.  Beckwith,  B.Sc,  Assistant  Entomoloffist. 
♦Mitchell  Carroll,  B.Sc,  Assistant  Entomologist. 

Alvah  Peterson,  Ph.D.,  Assistant  Entomologist. 
t Wilbur  M.  Waldex,  Assistant  Entomologist. 

W.  H.  DuMOXT,  Research  Fellow. 
?Karl  Ilg,  Laboratory  Assistant. 

Augusta  E.  MEske,  Stenographer  and  Clerk. 


♦Resigned  July  15,  1920. 
tAppointed  July  15,  1920. 
tAppointed  April  16,  1921. 


COXTEXTS 

PAGE 

Introductjox 351 

correspondexce 351 

Insects  of  the  Year 364 

Investigations   367 

Eeport  of  Mosquito  Work 409 

(350) 


Digitized  by 


Google 


Report  of  the 
Department  of  Entomology 


T ROMAS    J.    HkaDLKK 


INTRODUCTION 

As  in  previous  years  the  attention  of  the  entomologist  and  his  staff 
has  been  given  too : 

(1)  The  furnishing  of   information  concerning  the  naturp   and   control 

of  injurious  and  beneficial  insects  in  response  to  direct  requests 
of  the  citizens  of  the  state ; 

(2)  The  preparation  of  bulletins  and  circulars  setting  forth  the  results 

of  investigation  of  insects  injurious  and  beneficial  to  the  agricul- 
tural, industrial  and  urban  lif6  of  the  state; 

(3)  The  investigation  of  the  insects  injurious  to  agricultural,  industrial 

and  urban  life: 

(4)  The  prosecution  of  studies  relative  to  the  growing  of  cranberries; 

(5)  The  study  of  certain  phases  of  the  biology  of  sevrage  disposal ; 

(6)  The  conti*ol  of  the  jnosquito. 

Miss  Augusta  Meske,  assisted  by  Miss  Margaret  V.  Fross  and  other 
temporary  employees,  has  conducted  the  clerical  work  of  the  office. 
Dr.  Aivah  Peterson  has  devoted  his  attention  to  the  investigation  of 
paradiehlorobenzene  a^  a  means  of  controlling  the  peach  borer.  Dr. 
Mitchell  Carroll  resigned  as  assistant  entomologist  in  the  mosquito- 
control  work  on  July  15,  1920,  and  his  place  has  been  taken  by  Wilbur 
M.  Walden,  who  previously  had  been,  for  a  number  of  years,  connected 
with  the  Mosquito  Commis.«ion  in  the  County  of  Essex.  Charles  S. 
Beckwith  has  devoted  practically  all  of  his  time  to  the  study  of  the 
problems  of  cranberry  culture.  W.  H.  Dumont,  as  fellow  in  the  de- 
partment, has  devoted  his  attention  to  certain  phases  of  the  biology 
of  sewage  disposal.  On  April  16,  Karl  Ilg  was  employed  on  a  part- 
time  basis  as  laboratory  assistant  in  the  preparation  and  care  of  collec- 
tions and  general  laboratory  service. 


CORRESPONDENCE 

The  correspondence  of  this  year  has  required  the  preparation  of 
about  6,000  letters.  Inquiries  concerning  172  different  species  of  in- 
sects summarized  in  the  following  list  have  been  received  and  attended 
to. 
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INSECTS  OF  THE  YEAR 
Plant  Lice 

The  orchard  plant  lice  of  the  present  year  have  done  more  serious 
harm  than  last,  although  the  number  of  eggs  on  the  apple  trees  have 
been  materially  less  this  year  than  last.  The  principal  species  last  year 
was  the  oat  aphis  (Aphis  avenae).  This  year  the  rosy  aphis  (Aphis 
sorbi)  and  green  apple  aphis  (Aphis  pomi)  were  present  in  much 
larger  numbers,  and  the  green  especially  has  been  very  persistent. 
Wherever  the  rosy  aphis  was  not  controlled,  the  apples  are  knotted 
and  knarled  and  never  will  reach  marketable  condition.  For  about 
three  or  four  years  back  the  green  apple  aphis  has  been  in  the  habit 
of  reappearing  in  mid-summer  upon  the  water  sprouts  and  the  tender 
growing  portions  of  the  tree  in  sufficient  numbers  to  curl  the  foliage 
and  stain  the  fruit.  This  year  the  green  aphis  has  beeil  particularly 
noticeable  in  that  respect. 

Plant  lice  on  vegetable  products,  particularly  on  peas,  tomatoes, 
and  potatoes  have  been  very  abundant  and  large  damage  has  been  done 
by  them.  The  species  on  peas  is  the  pea  aphis  (Macrosiphum  pisi)  and 
on  potatoes  and  tomatoes  is  the  pink  and  green  aphis  (Macrosiphum 
solanifolii) . 

The  woolly  louse  (Schizoneura  lanigera)  has  been  present  in  unusual 
numbers  and  has  occasioned  much  concern,  but  little,  if  any,  serious 
damage  has  been  done  by  it. 

The  cherry  louse  (Myzus  cerasi)  has  been  present  in  the  usual  num- 
bers and  has  done  about  the  usual  amount  of  damage. 

Pear  Psylla 

The  pear  psylla  (Psylla  pyricola)  has  continued  as  abundant  as  it 
has  been  in  the  last  few  years  and  has  done  large  damage  to  the  pear 
crop. 

Codling  Moth 

The  record  of  the  codling  moth  (Carpocaspa  pamonella)  during  the 
year  just  past  is  quite  equivalent  to  that  of  the  last.  Many  orchardists 
are  failing  to  obtain  satisfactory  control. 

Oriental  Peach  Moth 

The  oriental  peach  moth  (Laspeyresia.molesta)  exhibited  during  the 
summer  season  of  1920  a  most  remarkable  increase  in  number  and  in 
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extent  of  injury.  Heretofore  in  our  experience  this  insect  has  limited 
its  attacks  largely  to  the  growing  shoots  of  the  peach  and  has  done  little 
harm  to  the  fruit,  but  during  the  summer  season  of  1920  it  attacked 
the  fruit  even  very  early  in  the  season  and  destroyed  in  badly  in- 
fested orchards  a  large  proportion  of  the  fruit.  Peaches  apparently 
ripe  and  in  good  condition  were  picked,  packed  and  placed  in  the 
market.  When  they  reached  the  ultimate  consumer  and  were  opened 
for  use,  the  caterpillar  of  this  moth  was  found  inside.  Studies  looking 
toward  methods  of  controlling  this  moth  are  continued. 


The  Rose  Bug 

Tlie  rose  bug  (Macroductylus  svJbspirumm)  has  been  unusually 
abundant  and  has  appeared  through  sections  on  the  red  shale  where 
is  has  not  been  noted  for  many  years.  The  self-boiled  lime-sulfur 
treatment  has  again  demonstrated  its  efficiency. 


Potato  Flea  Beetle 

The  potato  flea  beetle  (Epitrix  cucumeris)  has  been  present  during 
the  forepart  of  the  season  of  1921  in  larger  numbers  than  at  any  time 
during  the  last  seven  or  eight  years.  It  has  been  prevalent  very 
largely  all  over  the  state  and  in  some  parts  has  done  very  serious 
harm  to  the  potato  crop.  Measures  of  complete  control  are  still 
lacking.  Coating  with  Bordeaux  seizes  to  eliminate  a  large  pa'rt  of 
the  injury. 

Plum  Curculio 

The  plum  curculio  (Conotrachelus  neuphar)  has  been  present  in 
about  the  same  numbers  as  in  previous  years,  and  where  fruit  of  apple, 
peach  and  plum  has  been  unprotected  has  done  large  damage.  A  com- 
plete coating  of  common  spray  mixtures  maintained  throughout  the 
period  X)f  attack  seems  to  afford  satisfactory  protection. 


Green  Jafianese  Beetle 

The  green  Japanese  beetle  {Popilia  japonica)  spread  during  the 
past  eeason  until  it  was  known  to  occupy  an  area  of  approximately 
seventy  square  miles  on  both  sides  of  the  Delaware  Eiver  from  Cam- 
den and  Philadelphia  north.  The  work  of  controlling  this  insect  is 
carried  out  at  the  Japanese  Beetle  Laboratory  by  a  cooperative  organi- 
zation undei^  the  control  of  the  N"ew  Jersey  State  Department  of 
Agriculture  and  the  United  States  Department  of  Agriculture. 
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As  the  effort  to  exterminate  this  insect  had  to  be  given  up  the  work 
has  been  devoted  to  the  delay  of  spread  by  means  of  quarantine  care- 
fully enforced,  to  the  discovery  of  artificial  methods  of  control  and  to 
the  introduction  and  establishment  of  natural  enemies.  A  well 
equipped  laboratory  at  Cinnaminson,  N.  J.,  is  maintained,  and  here 
the  various  kinds  of  investigations  looking  toward  control  are  being 
ably  and  conscientiously  prosecuted. 


Gipsy  Moth 

The  gipsy  moth  (Porihetria  (Uspar)  was  discovered  by  agents  of 
the  Xew  Jersey  State  Department  of  Agriculture  in  late  June  of  last 
year  working  in  Duke's  Park  at  Somerville,  N.  J.  An  effort  looking  to- 
ward the  determination  of  territory  covered  by  the  infestation  and 
to  the  formulation  of  plans  for  its  control  and  possibly  eventual  ex- 
termination was  undertaken.  It  was  soon  decided  that  at  least  a 
hundred  square  miles  of  territory  within  the  boundaries  of  Duke's 
Park  and  adjacent  thereto  were  infested.  It  was  also  found  that 
surplus  stock  from  the  park  plantings  had  been  distributed  widely. 
The  work  of  tracing  out  these  shipments  was  begun  promptly  and  the 
preparation  of  the  estimates  for  the  control  and  extermination  work 
against  the  insect  was  pushed  rapidly  to  completion. 

Only  very  limited  funds  in  the  United  States  Department  of  Agri- 
culture and  practically  none  whatever  in  the  New  Jersey  State  De- 
partment of  Agriculture  were  available ;  consequently,  the  accomplish- 
ment above  set  forth  was  as  much  as  could  be  expected. 

On  November  8,  1920,  the  Legislature  made  immediately  available 
a  sum  of  $112,000.  With  this  sum  a  force  of  trained  men  from  the 
gipsy  moth  areas  of  New  England  were  brought  into  New  Jersey  and 
the  work  of  scouting  and  treating  egg-masses  was  undertaken. 
During  December,  January  and  February  a  force  of  nearly  eighty 
men  was  continued.  In  March  additional  funds  from  the  United 
States  Department  of  Entomology  became  available  and  the  force  was 
increased  to  200. 

In  the  meantime  11  truck-mounted  sprayers  were  purchased  and 
delivered  on  the  ground  ready  for  spring  and  summer  spraying.  A 
similar  spraying  machine  of  larger  capacity  was  sent  down  from  New 
England  by  the  United  States  Gipsy  Moth  Service. 

After  the  caterpillar  hatch  the  spraying  machines  worked  for  a 
period  of  55  days  delivering  fully  75  tons  of  arsenate  of  lead  and 
covering  an  area  of  not  less  than  about  2,500  acres.  Some  of  this 
area  was  covered  twice  and  in  some  cases  three  times.  In  addition, 
the  eight  or  nine  outlying  areas  which  scouting  had  uncovered  were 
sprayed  and  taken  care  of  in  the  same  way  as  the  main  area. 

A*^  the  matter  stands,  after  about  7  months  of  intensive  work  it  is 
known  that  the  main  area  involves  alx)ut  410  square  miles,  only  the 
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center  of  which  is  infested  heavily,  the  outlying  portions  showing 
here  and  there  an  egg  mass.  It  is  also  known'  that  small  and  recent 
infestations  exist  at  Deal  Beach,  Elizabeth,  South  Orange,  Glen  Rock, 
Paterson,  Wyckoff,  Chatham,  Madison  and  Mendham.  It  is  also 
known  that  at  the  end  of  the  spraying  season  in  June,  caterpillars 
were  scarce  and  very  difficult  to  find  in  even  the  most  heavily  infested 
portion  of  the  main  area.  Thus  in  one  season^s  work  the  insect  seems 
to  have  been  brought  under  such  control  that  no  stripping  of  tree 
foliage  has  taken  place  and  that  caterpillars  are  hard  to  find. 

A  great  showing  has  been  made  this  year,  but  the  intensive,  difficult 
work  of  extermination  still  remains  to  be  accomplished.  It  seems 
reasonable,  however,  to  conclude  that  with]  adequate  support  actual 
extermination  can  be  brought  about. 

This  work  is  conducted  cooperatively  by  the  New  Jersey  State  De- 
partment of  Agriculture  and  the  United  States  Department  of  Agri- 
culture, and  the  organization  utilized  in  doing  the  work  is  a  part  of 
the  general  gipsy  moth  organization  of  the  Bureau  of  Entomology  of 
the  United  States  Department  of  Agriculture. 


INVESTIGATIONS 
Climate  and  Insect  Investigations 

Utilizing  the  methods  of  atmospheric  moisture  conditioning  out- 
lined on  pages  442-444  of  the  Annual  Report  for  1919,  three  series 
of  experiments  have  been  completed  on  the  effect  of  atmospheric 
moisture  upon  the  rate  of  metabolism  of  the  common  bean  weevil 
Bniclius  ohtectus. 

In  each  of  the  three  series  of  experiments  five  containers  were  em- 
plovcd  for  each  selected  percentum  of  atmospheric  moisture.  Each 
of  the  five  containers  received  25  adult  beetles  as  nearly  evenly  divided 
between  sexes  as  was  practicable.  Thus  each  selected  percentum  of 
atmospheric  moisture'  in  each  of  the  three  sets  of  experiments  started 
with  125  adult  weevils.  The  succeeding  progenv  in  the  five  containers 
ranged  from  none  in  very  low  atmospheric  moisture  to  over  1,200  in- 
dividuals in  more  favorable  atmospheric  moisture.  The  factor  of 
individual  variations  in  the  response  was  in  this  way  reduced  to  the 
lowest  practicable  minimum. 

The  length  of  time  necessary  for  certain  transformations  to  take 
place  was  adopted  as  the  measure  of  the  response  of  the  bean  weevil 
to  these  varying  percentages  of  atmospheric  moisture.  It  was  found 
to  be  impracticable  to  check  this  tvpe  of  measure  by  the  measurement 
of  the  evolution  of  carbon  dioxide,  because  the  food  of  the  insect, 
being  a  living  plant,  threw  off  considerable  quantities  of  carbon  dioxide 
on  its  own  account  and  obscured  the  evolution  of  that  gas  from  the 
insects  under  observation. 
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Two  curves  were  derived  (fig.  1),  the  first  representing  the  period 
of  time  from  the  laying  of  the  egg  to  the  formation  of  the  pupa,  and 
the  second  representing  the  period  of  time  from  the  laying  of  the  egg 
to  the  emergence  of  the  adult.     The  first  curve  has  proven  to  be  very 
smooth  and  definite,  while  the  second  curve  shows  very  pronounced 
variations.     Xo  individuals  succeeded  in   reaching  maturity   in    an 
atmospheric  moisture  of  less  than  1  per  cent,  and  very  few  individuals 
succeeded  in  an  atmospheric  moisture  of  7.1  per  cent.     Comparatively 
few  succeeded  in  reaching  maturity  in  an  atmospheric  moisture   of 
25.9  per  cent.     In  these  three  cases  the  only  apparent  cause  was.  the 
low  atmospheric  humidity.     In  both  89.7  per  cent  and  approximately 
100  per  cent  in  spite  of  everything  that  could  be  done  in  the  way  of 
sterilizing  the  food,  fungi  developed  and  always  greatly  reduced  the 
number,  and  in  some  cases,  utterly  prevented  the  insects  from  reach- 
ing maturity.     Such  as  did  reach  maturity  in  the  100  per  cent  at- 
mospheric moisture  seemed  to  be  considerably  delayed  posisibly  by  the 
action  of  the  fungi.     The  data  from  these  sets  of  experiments,   as 
those  derived  from  previous  ones,  indicate  that  the  optimum  atmos- 
pheric moisture  for  the  bean  weevil  lies  somewhere  between  80  and  89 
per  cent,  and  is  located  in  that  percentum  which  is  just  far  enough 
below  89  to  prevent  the  development  of  injurious  fungi. 

As  is  shown  by  the  curve  based  on  the  length  of  period  from  egg 
to  pupa  the  value  of  1  per  cent  increases  in  atmospheric  moisture  at 
any  point  between  7.1  per  cent  and  80  per  cent  is  approximately  two- 
hundredths  of  a  day.  Of  course,  there  is  considerable  variation  in  this 
evaluation  of  the  1  per  cent  increase,  but  the  variation  is  such  as  to 
indicate  that  that  figure  is  not  very  far  from  the  facts.  The  variation 
is  thought  to  be  due  in  all  probability  to  the  direct  and  possibly  to 
the  indirect  effect  of  certain  of  the  salts  which  seemed  in  some  cases  to 
have  a  retarding  and  in  other  cases  to  have  an  accelerating  action. 
These  variations  as  shown  in  the  curve  representing  the  period  from 
egg  to  pupa  became  much  more  pronounced  in  the  curve  representing 
the  period  from  egg  to  adult.  As  yet  the  writer  has  had  no  oppor- 
tunity to  evaluate  this  factor,  and  consequently  has  not  .been  able  to 
smooth  the  curves.  The  curv^e  representing  the  period  from  egg  to 
adult  cannot  be  considered  as  representing  in  a  satisfactory  manner 
the  effect  of  the  different  percentages  of  atmospheric  moisture  until 
it  has  been  smoothed  in  that  way.  Xevertheless,  the  writer  believes 
it  is  fair  to  assume  that  the  curve  representing  the  period  from  the 
egg  to  pupa  is  already  sufficiently  smooth  to  give  a  pretty  accurate  idea 
of  the  effects  of  the  different  percentages  of  atmospheric  humidity  on 
the  rate  of  development  of  this  insect. 

As  the  next  step  in  this  investigation  it  is  proposed  to  evaluate  the 
retarding  and  accelerating  effect  of  certain  of  these  salts  and  to  check 
the  measuring  stick  used  in  these  sets  of  experiments  by  the  carbon- 
dioxide  index. 
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Fig.  1.  Curves  Showin<;  Effect  of  Proportion  of  Atmospheric  Moist- 
ure ON  Development  of  the  Hean  Wfevil. 

IjOwer  Curve  Represents  Period  from  Laying  of  Egg  to  Formation  of 
Pupa. 

Upper  Curve  Represents  I^riod  fkom  Laying  of  Egg  to  Emergence  of 
Adult. 

Through  the  agency  of  an  undergraduate  student^  Walter  E. 
Fleming,  an  effort  was  made  to  apply  the  effects  of  low  atmospheric 
moisture  for  protection  of  seeds  against  seed-infesting  insects.  At 
the  outset  the  effect  of  the  los!^  of  water  on  the  viahility  of  corn, 
beans  and  peas  was  determined.     The  results  are  set  forth  in  table  1. 

Table  1 
E£Fect  of  Moiftture  Content  of  Viability  of  Beans,  Com  and  Peas 


Water  Content 

Water  Lost 

Seeds  that 
Germinated 

DATE 

o 

•** 

X 

c 

05 

g 

n 

© 

OS 

1 

3-  5-'21     

3-15-'21     

8-22-'21     

3-30.'21     ..... 

4-  5-^21     

4-12--21     

4.19-'21     

4.26-'21     

5-  3-'21     

per 
cent 

11.57 

1 
per 
cent 

14.39 

per 
cent 

11. 4S 

1 
per      1     per 
1     cent         cent 

21.75      71.32 
44.04      75.51 
44.52       1H).09 
49.20      85.18 
55.54      90.05 
55.92      92.72 
55.45     .92.50 
57.15      90.50 

per 
icent 

44.30 
.65.54 
67.14 
71.44 
74.98 
76.84 
75.25 
81.92 

per 
cent 

102.7 
92 
83 
67 
65 
58 
63 
71 

per 
cent 

105.4 
95 
97 

81 
■  78 

87 
]  96 
»  56 

per 
cent 

83.5 

80 

69 

59 

43 

50 

58 

52 

2-L 
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Thus  it  appears  that  the  reduction  in  water  content  is-  accompanied 
with  a  slow  decrease  in  the  viabilit}^  and  that  when  the  water  content 
of  beans,  corn  and  peas  is  reduced  more  than  45  per  cent,' 90  per 
cent  and  65  per  cent,  respectively,  the  decrease  of  germination  becomes 
serious. 

The  hygroscopic  power  of  certain  common  cheap  substances  such 
as  calcium  oxide,  calcium  chloride,  calcium  hydroxide  and  Milltown 
hall  clay  No.  9,  was  then  determined,  and  it  was  found  that  an  ex- 
posure of  thei^e  substances  from  April  18  to  April  25  to  an  air  stream 
containing  73  per  cent  of  atmospheric  moisture  showed  a  gain  for 
calcium  chloride  of  126.8  per  cent,  f(>r  calcium  oxide  30.5  per  cent, 
for  calcium  hydroxide  0.15  per  cent  and  for  clay  0.15  per  cent. 

The  effect  of  placing  bean  seeds  in  containers  with  definite  amounts 
of  each  of  these  substances,  but  separated  from  the  substance  in 
question  by  a  thick  layer  of  cotton,  was  then  determined.  The  results 
are  set  forth  in  table  2. 

Table  2 

E£Fect  of  Certain  Materials  upon  the  Germination  of  Beans 
When  Placed  in  the  Same  Container  but  Separated  by 

Cotton 


Proportion 

Bean: 
Substance 


CaO 


CaCL 


Ca(OH), 


Clay 


Beans 

a 

^'  J3 

a     r- 

1 

^-  xi 

00  ^ 

separated 
by   cotton 

<U4 

.  SB 
'o 

Adiilt 
Pinisl 

S      1 

Q 

I 

S 
J 

4:1    

15 

35 

50 

30 

257 

2:1    

15 

15 

14 

36 

50 

190 

184 

15 

27 

1:1    

15 

15 

0 

17 

4 

18 

147 

15 

0 

1:2    

15 

15 

0 

30 

24 

15 

10 

15 

0 

1:4    

15 

15 

0 

15 

0 

175 

li>9 

15 

0 

Control     

5 

5 

60 

Thus  it  appears  that  calcium  oxide  is  the  only  substance  of  the 
four  which  exhibits  much  effect  as  a  dehydrator,  and  the  beans  treated 
with  that  substance  were  cracked  and  somewhat  broken  up. 

The  effect  of  mixing  these  substances  with  various  proportions 
directly  with  the  beans  was  them  tried.  The  results  are  set  forth  in 
table  3. 
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Table  3 

E£Fect  of  Certain  Materials  upon  the  Germination  of  Beans 
When  Mixed  Together 


Proportion 

Bean  : 
Substance 


CaO 


CaCL 


Ca(OH)o 


Clay 


Beans 

5- 

l-g 

■  ft) 

% 

2 

% 

Mixed 

1^ 

Q 

.11, 

5  "S 

3 

Adu 
Fini 

I 

32:1  

5 

25 

30 

70 

66 

•  ■  * 

16 

1  . .  f  . .  . . 

5 

5 

0 

I   -' 

1 

10 

5 

5 

0 

8 

5 

5 

0 

5 

0 

f) 

0 

5 

0 

4 

5  . 

5 

0 

5 

13 

5 

0 

5 

0 

2 

5 

5 

0 

5 

0 

6 

1 

5. 

0 

1 

5 

5 

0 

5 

0 

G 

1 

5 

0 

Thus  it  appears  that  the  calcium  oxide  was  rather  effective  but 
cracked  a  small  proportion  of  the  beans;  calcium  chloride . liquified 
or  hardened  and  in  either  case  became  impossible;  calcium  hydroxide 
was  only  partially  effective  while  clay  in  practically  all  proportions 
tried  seemed  to  prevent  beetle  injury  and  to  leave  the  seed  in  good 
condition. 

In  summarizing  the  results  of  this  work  it  may  be  said  that  none  of 
the  substances  seem  to  be  satisfactory  as  dehydrators  and  that  Mill- 
town  ball  clay  No.  9  ^eems  to  be  the  best  from  all  points  of  view 
when  used  as  a  contact  protection  for  the  seed. 


Dusting  Investigatimis 

Much  has  been  written  about  the  relative  efficiency  of  materials 
applied  as  a  dust  to  apples  and  peaches  for  the  control  of  insects  and 
diseases  as  compared  with  materials  applied  in  water  for  the  same 
purposes.  On  the  peach,  within  the  limits  of  New  Jersey,  it  seems 
that  materials  applied  dry  are  almost  as  efficient  in  the  control  of  the 
common  insects  as  are  materials  applied  in  water. 

The  data  relative  to  the  efficiency  of  dusts  as  compared  with  liquid 
treatments  on  the  peach  are  set  forth  in  table  1. 
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Table  1 

Comparison  of  Dost  and  Spray  in  Control  of  Curcutto  on  the 

Peach 


Year 

Location 

Curculio  Present 

Check 

Dust 

Liquid 

1913 

Glassboro      

per  cent 
29.10 
70.30 

per  cent 

4.40 

43.30 

3.68 

per  cent 
5.50 

1913 

Vineland   

31.(50 

1914 

Vineland   

3.88 

1917 

♦Haddonfield    

Average 

B      

49.70 

17.12 

13.66 

•No  record. 


On  the  apple  the  same  statement  eajinot  be  made,  for  we  find 
through  a  period  of  years  approximately  twice  as  much  injury  by 
codling  moth  and  curculio  where  the  fruit  has  been  protected  by 
materials  applied  dry  than  where  fruit  has  been  protected  by  materials 
applied  wet.    The  facts  relative  to  this  matter  are  set  forth  in  table  2. 
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Examination  of  this  table  shows  that  in  the  1913  tests  no  data 
on  either  curculio  or  codling,  moth  were  obtained  because  there  was 
not  enough  of  either  inject  to  give  results.  In  1914  the  curculio  was 
not  sufficiently  abundant  to  give  data  and  the  codling  moth  on  the 
untreated  trees  attacked  only  4.7  per  cent  of  the  total  fruit. 

In  1919,  how^ever,  there  was  an  abundance  of  both  codling  moth 
and  curculio  and  in  1920  the  curculio  was  present  in  large  numbers 
and  the  codling  moth  in  fair  numbers. 

Our  experience  with  materials  applied  dry  on  the  apple  indicates 
distinctly  that  the  reason  for  their  comparative  failure  to  effect  con- 
trol is  to  be  found  in  the  fact  that  they  remain  upon  fruit  and  foliage 
for  only  a  fraction  of  the  time  during  which  the  materials  applied 
w^et  are  present  in  an  effective  condition. 

All  this  indicates  that  if  the  application  of  materials  for  the  pro- 
tection of  the  apple  from  insect  attack  is  highly  desirable  in  itself, 
as  it  seems  to  the  writer  it  surely  is,  the  present  dust  materials  must 
be  investigated  fundamentally  with  a  view  to  making  them  stick 
and  to  making  them  effective  against  not  only  chewing  insects  but 
also  sucking  forms.  It  has  been  distinctly  shown  in  Xew  Jersey  that 
nicotine-impregnated  dusts  will,  destroy  high  percentages  of  the  oat 
aphis  and  the  apple  leaf  hopper  as  set  forth  in  tables  3  and  4. 


Table  3 

E£Fect  of  Nicotme-Impregiiated  Dasts  on  Leaf-Hoppdr  on 

the  Apple 


Date 

Block 

Row 

Number 

of 
Leaves 

Number 

of 
Hoppers 

Killing  Agent 

6-8-»20 
6-8-'20 
6-8-'20 

6-8.'20 
6-8-'20 
6-8-'20 
6-S-'20 

1 
2 
3 
3 
4 
5 
4 

2 
2 
1 
3 
2 

2 
Checks 

1,000 
1,000 
1,000 
1,000 
1,(KX) 
1,000 
1,000 

15 

7 

7 

32 

76 

4 

108 

Nicotine,  0.5  per  cent  applied. 
Nicotine,  1  per  cent  applied. 
Nicotine,  3  per  cent  applied. 
Nficotine,  3   per  cent  possible  floating. 
Owner's  treatment. 
Nicotine,  %  pt.  to  50  gal. 
None. 

From  Demonstration  Blocks  at  Maple  Shade. 


6-S-'20 
6-8-'20 
6-8-'20 
0-S-'20 


Original   infestation   estimated 
Row    3,    Extension    Specialist 

Row   8,   Experimentalist    

Row   13,    Owner    


3,(M)0 

9,000 

3,00e 

JK) 

3,000 

25 

3,00# 

29J) 

Nicotine,  %  pt.  to  50  gal. 
Nicotine,  %  pt  to  50  gal. 
Nicotine,  %  pt.  to  50  gal. 
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Table  4 

EflFect  of  DiflFeraiit  Sprays  and  Dusts  on  Apple  Aphis 
Species  Aphis  Avenae 


Number 

Date 

Block 

Rows 

Number 
of  Buds 

Number 
of  Lice 

of  Lice 
per  Bud 

Killing  Agent 

4-24-'20 

1 

1-4 

200 

27 

0.130 

Nicotine  dust,  0.5  per  cent 

4-24-'20 

2 

1-4 

200 

17 

0.(J85 

Nicotine  dust,  1  per  cent 

.4.24-'20 

3* 

•  • 

Nicotine  dust,  3  per  cent 

4-24-'20 

4 

1-4 

266 

76 

0.380 

Lime-sulfur,  1  to  9 

4-24-'20 

5 

1-3 

200 

10 

0.050 

Lime-sulfur,  1  to  9 
Nicotine,  40  pei  cent,   %   pt. 
to  50  gal. 

4.29-'20 

1 

1-A 

200 

39 

0.190 

4-29-'20 

2 

1-4 

200 

10 

0.050 

4-29-'20 

3 

1,2 

aoo 

1 

0.005 

4-29-'20 

4 

3,4 

200 

9 

0.045 

4-29-'20 

5 

1,3 

400 

0 

0.000 

4-29-'20 

5 

2,4 

400 

0- 

0.000 

Nicotine  dust,  0.5  per  cent 
Nicotine  dust,  1  per  cent 
Nicotine  dust,  3  per  cent 
Lime-sulfur,  1  to  40 
Nicotine,  40  per  cent,   %   pt. 

to  50  gal. 
Lime-sulfur,  1  to  40 
Limersulfur,  1  to  40 
Nicotine,  40  pci*  cent,   %   pt. 

to  50  gal. 


♦  No  counts. 

Investigations  both  on  dust  stickers  and  on  contact  dusts  of  various 
kiiids  are  now  going  on,  but  the  progress  made  is  not  sufficient  to 
justify  formal  reporting. 

Orchard  Insect  Investigations 

Codling  Moth 

The  work  against  this  insect  along  the  line  of  brood  studies  and 
methods  of  control  has  been  continued. 

The  results  of  the  brood  studies  of  1919,  1920  and  1921  to  June  30 
are  set  forth  in  figure  2. 

Thns  far  the  evidence  indicates  the  existence  of  only  two  broods, 
and  it  may  be  said  that  the  indications  in  1921  are  that  the  same 
number  of  broods  will  be  found  as  in  the  years  1919  and  1920.  This 
brood  study  is  conducted  in  the  region  of  Glassboro  and  Moorestown, 
both  of  which  lie  approximately  opposite  (Philadelphia,  and  judging 
from  the  records  of  1919  the  difference  between  the  broods  at  Moores- 
town and  at  Glassboro  is  infinitesimal.     The  codling  moth  at  New 
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Brunswick  exhibited  much  less  virulence  in  the  second  brood  and 
in  the  northwestern  section  of  the  state  the  second-brood  \i^ork  is 
almost  if  not  quite  negligible. 

The  period  of  entry  by  the  first  brood  of  the  codling  moth  is 
obviously  variable  both  in  length  and  in  seasonal  location.  This 
observation  merely  bears  out  the  work  of  the  majority  of  all  other 
investigators  of  the  codling-moth  broods.  On  the  other  hand,  the 
period  of  entry  by  worms  of  the  second  brood  seems  to  be  quite 
similar  both  in  length  and  in  seasonal  location.  This  again  bears 
out  observations  elsewhere  in  the  United  States. 
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Fig.  2.    Diagram    Showing   Result  of   Brood   Studies   on   the   Codling 
Moth,  1919,  1920  and  1921. 

In  the  matter  of  control,  the  spraying  as  it  is  nowi  practiced  among 
the  New  Jersey  orchard ists  is  quite  efficient  for  the  control  of  the 
worms  entering  the  blossom  end  of  the  apple,  but  the  same  point 
cannot  be  made  for  the  control  of  tH.e  worms  entering  the  sides  of  the 
apples  in  the  region  of  Moorestown  and  southward.  The  early  apples, 
of  course,  are  exposed  primarily  to  damage  by  the  first  brood,  but  the 
late  apples  are  attacked  by  both  broods. 

The  idea,  not  uncommon  among  entomologists,  that  a  thorough 
control  of  the  worms  entering  the  blossom  end  will  result  in  a  pretty 
satisfactory  control  of  the  worms  of  the  second  brood  apparently 
does  not  hold  in  those  regions  of  the  state  which  are  badly  infested 
by  both  broods.  With  the  practice  of  our  ordinary  spraying  schedules 
in  a  badly .  infested  orchard  we  have  reason  to  expect  about  twice 
as  much  damage  by  the  second  as  by  the  first  brood.  This  is  borne 
out  by  data  obtained  during  the  several  years  that  work  on  the  con- 
trol of  the  codling  moth  has  been  going  forward. 

In  the  report  of  last  year  the  entomologist  described  a  set  of 
experiments  which  were  carried  out  in  accordance  with  a  plan  drawoi 
up  by  representatives  of  New  York,  Connecticut,  Pennsylvania,  the 
United  States  Bureau  of  Entomology  and  New  Jersey.  The  results 
of  this  experiment  are  set  forth  in  table  1. 
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Wherever  the  codling  moth  is  present  in  unusual  abundance  and 
lully  double  brooded  it  seems  that  the  control  exerted  by  the  spraying- 
schedule  of  the  station  is  unsatisfactory.  In  view  of  this  fact,  this 
year  a  set  of  experiments  were  arranged  for  the  purpose  of  determining 
M'hat  changes  in  the  spraying  schedule  must  be  made  to  effect  control 
of  the  side  worms  of  both  broods  and  what  the  economic  advantage 
of  such  a  procedure  would  amount  to. 

Three  blocks  each  5  rows  wide  and  approximately  10  rows  long 
were  selected  in  a  12-year-old  Winesap  orchard  at  Glassboro.  Block 
1  was  to  receive  the  schedule.  Block  2  was  to  receive  the  schedule 
plus  such  accessory  sprayings  as  might  be  necessary  to  maintain  the 
coating  of  poison  throughout  the  periods  covered  by  the  entry  of  each 
brood.  Block  3  was  to  receive  the  schedule  throughout  the  period  of 
the  first .  brood,  but  throughout  the  period  of  entry  of  the  second 
brood  was  to  receive  such  accessory'  sprayings  as  were  necessary  to 
insure  the  maintenance  of  a  coating  to  the  fruit. 

Of  course,  by  June  30  the  results  on  the  first  brood  only  were 
visible  and  they  were  not  complete,  but  at  the  date  of  the  writing 
of  this  report  the  entry  period  of  the  first  brood  has  gone  by  and  we 
find  that  on  blocks  1  and  3  a  considerable  percentage  of  the  apples 
has  been  entered  through  the  side,  but  that  on  block  2  entry  of  the 
apple  by  the  codling  moth  is  exceedingly  scarce  and  very  difficult  to 
find.  The  final  results  of  this  test  will  be  set  forth  in  the  next  annual 
report. 


Experimente  With  Various  Subetances  for  the  Control  of  the  Peach-Tree 
Borer,  Sanninoidea  Exitiosa  Say 

Alvah  Peterson 

Introduction 

During  the  past  season  the  writer  continued  to  devote  the  greater 
portion  of  his  research  time  to  studies  on  control  measures  for  the 
peach-tree  borer.  The  following  substances  were  tried :  "Gipsy  moth 
tree-banding  material,"  several  asphalt  compounds,  "Borowax,"  pine- 
tar,  "Borercide,"  hydrated  lime,  sodium  sulfo-carbonate,  mercuric 
chloride,  sodium  cyanide,  orthodichlorobenzene  and  paradichloro- 
benzene.  Some  of  these  products  have  been  used  for  one  or  more 
seasons. 

The  first  four  substances  named  were  used  exclusively  on  1-  and 
4-year-old  peach  trees  at  the  horticultural  farm.  The  department 
of  horticulture  cooperated  with  us  by  furnishing  approximately  250 
4-year-old  trees  (St.  John  and  Crawford  varieties)  and  space 
for  75  1-year  old  Greensboro  peach  trees.  We  wish  to  express  our 
appreciation  for  this  cooperation.  The  other  products  named  were 
used  in  various  orchards  throughout  the  state. 
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Previous  to  the  writer's  studies  on  the  peach-tree  borer  in  New 
Jerse}^  the  departments  of  entomology  and  horticulture  tried  various 
substances  for  the  control  of  the  peach-tree  borer.  Among  these, 
asphalt  and  tar  coatings  were  used.  Some  of  the  results  obtained 
were  somewhat  favorable,  consequently  it  was  decided  to  give  these 
products  and  others  of  a  similar  nature  another  trial. 

Table  1  shows  the  results  of  experiments  with  some  of  the  products 
tried  on  1-year-old  (Greensboro  variety)  and  4-year-old  (St.  John 
and  Crawford  varieties)  trees  at  the  horticultural  farm.  The  nature 
of  the  application  also  is  shown  in  the  table.  All  of  the  trees  used 
in  these  experiments  were  carefully  "wormed'^  before  the  applications 
were  made.  The  material  was  applied  some  time  between  June  15 
and  July  1,  1920.  It  wias  necessary  to  reapply  some  of  the  substances 
during  July  due  to  the  fact  th-at  a  severe  rain  and  wind-storm  de- 
stroyed some  of  the  treatments  a  few  days  after  they  were  made. 
During  the  month  of  August  eggs  of  the  peach-tree  borer  were  placed 
on  all  of  the  treated  and  check  trees,  100  eggs  on  the  4-year-old 
trees  and  50  on  the  1-year-old  trees.  This  insured  the  experiments 
^  against  the  failure  of  a  natural  infestation. 

''Gipsy  Moth  Tree-handing  Material" 

The  table  shows  that  no.  product  used  prevented  the  entrance  of  all 
of  the  worms.  The  -'Gipsy  Moth  Tree-banding  Material"  brought 
about  the  greatest  reduction  in  the  number  of  larvgaf  in  the  tree.  The 
total  number  of  larvae  averaged  2.7  per  tree  (check  trees  Q.^  per  tree). 
Most  of  the  larvae  entered  the  tree  above  ground.  Apparently  they 
were  repelled  by  the  soft  greasy  band  and  forced  to  look  for  jstii 
entrance  above  the  treatment.  "Gipsy  Moth  Tree-banding  Material" 
is  made  from  neutral  coal-tar  oil,  hard  coal-tar  pitch,  and  rosin  oil 
(see  Bui.  899,  TJ.  S.  Depart.  Agr.,  Bur.  Ent.).  It  remains  soft, 
greasy  and  slightly  sticky  to  the  touch  for  a  considerable  period  of 
time  when  placed  on  a  branch  or  trunk  of  a  tree  at  some  distance 
above  ground.  When  a  band  is  placed  on  the  tree  adjacent  to  the 
ground  it  collects  particles  of  dirt  and  after  a  few  weeks  the  outer 
surface  is  somewhat  hardened,  yet  it  does  not  harden  enough  to  crack 
as  the  tree  expands  in  growth.  Of  all  the  substances  used  this  prod- 
uct best  withstood  weather  conditions  and  tree  growth.  It  produced 
small  dead  spots  l^  to  3/2  ineh  in  diameter  in  the  living  tissue  under- 
neath the  bands  on  a  few  of  the  4-year-old  trees.  Peculiar  as  it  may 
seem,  no  injury  was  seen  on  the  1-year-old  trees. 

Asphalt  Compounds 

Three  kinds  of  asphalt  compounds  manufactured  by  the  Barber 
Asphalt  Co.,  Maurer,  N.  J.,  were  tried;  an  asphalt  putty,  a  thick 
asphalt  fibre  coating  and  a  thin  asphalt  emulsion  which  emulsifies  in 
water.     All  of  these  products  harden  upon  exposure  to  air,  conee- 
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quently  as  the  trees  expanded  in  their  growth  the  coatings  cracked 
above  and  below  ground.  These  materials,  also  those  of  the  gipsy 
iJnoth  tree-banding  material,  were  applied  to  the  trees  in  two  ways. 
Some  of  the  trees  were  coated  with  a  broad  band  which  covered  a 
portion  of  the  tree  above  and  below  ground  while  others  were  coated, 
with  a  band  which  only  covered  the  base  of  the  tree  several  inches 
above  ground. 

The  asphalt  compounds  did  not  keep  the  borers  out  of  the  tree. 
The  total  number  of  worms  in  the  4-year-old  trees  averaged  4.4  tg 

8.1  borers  per  tree  according  to  the  treatment.  This  is  by  no  means 
satisfactor}'.  Furthermore,  all  of  the  treatments  showed  slight, 
serious  or  complete  kill  of  the  4-year-old  trees  according  to  the  treat- 
ment. The  fibre  asphalt  coating  produced  the  greatest  amount  of 
injury.  Again  the  1-year-old  "Greensboro'^  trees,  showed  little  or  no 
injury  from  any  of  the  asphalt  treatments. 

"Borowax' 

"Borowax''  is  a  manufactured  product  which  has  a  strong  coal-tar 
odor.  It  is  sold  by  J.  T.  Lovett  Co.,  at  Little  Silver,  N".  J.  This 
material  was  used  alone  and  in  combination  with  sawdust  and  sand. 
In  experiments  IT  and  18  it  was  placed  in  a  shallow  trough  about 
the  base  of  the  tree  while  in  experiments  19  to  21  it  was  mixed 
with  sawdust  or  sand.  The  particles  of  dry  sawdust  or  dry  sand 
were  coated  with  "Borowax,''  then  placed  in  a  trough  3  to  5  inches 
deep  about  each  tree  and  covered  with  a  layer  of  soil  y^  inch  deep  to 
keep  the  upper  surface  from  washing.  In  mixing  the  "Borowax" 
with  the  sawdust  or  with  sand  1  pint  of  material  was  suflBcient 
throughly  to  coat  3  gallons  of  dry  sawdust  or  2  gallons  of  sand.  The 
results  of  these  experiments  show  the  greatest  reduction  of  larvae 
per  tree  where  the  "Borowax"  was  used  by  itself  on  4-y earmold  trees, 

4.2  borers  per  tree;  when  mixed  with  sand  5.8  larvae  occurred  per 
tree,  and  when  mixed  with  sawdust  10.1  larvae  per  tree.  "Borowax" 
did  not  prevent  an  infestation  and  it  seriously  injured  or  killed  4-year- 
old  trees  when  it  was  used  by  itself  as  a  collar  about  the  tree;  Some 
injury  resulted  when  it  was  combined  with  sawd'ust  and  sand.  Dur- 
ing the  month  of  August  the  trees  in  experiments  20  and  21  showed 
a  large  amoimt  of  gum  coming  from  the  tree  immediately  above  the 
treatment.  The  1-year-old  trees  were  slightly  injured  by  the  "Boro- 
wax"  alone  and  in  combination  with  sawdust. 

Pine-tar 

Pine-tar,  a  heavy  dark  liquid,  was  used  in  the  same  way  as  the 

"Borowax''   (table  1,  experiments  22-25).     Here  again  the  greatest 

■reduction  of  borers,  5.6  larvae  per  tree,  occurred  where  the, pine-tar 

,.$ilQne  was  placed. in  a  trough  about  the  tree  while  in  the  experiments 

.wjiere  the  pine-tar  was  mixed  with  the  sand  aad.  sawdust  there  were 
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7.2  and  10.4  larvae  per  tree,  respectively.  The  pine-tar  was  in- 
effective as  a  control  measure  for  the  peach-tree  borer.  It  produced 
little  or  no  injury  to  any  of  the  trees. 

The  foregoing  experiments  recorded  in  table  1  give  little  or  no  en- 
couragment  for  the  development  of  a  preventative  paint  or  coating 
which  will  keep  the  borers  out  of  the  trees.  The  table  shows  that  a 
goodly  number  of  larvae  entered  the  tree  above  the  point  of  treatment. 
In  many  instances  the  material  acted  as  a  barrier  but  it  did  not 
keep  the  worms  out  of  the  tree.  Many  of  the  worms  that  entered 
above  the  treatment  worked  their  way  down  and  into  the  tree  so 
that  they  were  eventually  below  ground  or  directly  underneath  the 
treatment.  A  few  larvae  actually  entered  the  tree  through  some 
crack  in  the  treatment  while  others  apparently  crawled  over  the 
bands  and  entered  the  tree  below  the  coating.  The  gipsy  moth  tree- 
banding  material  gave  the  greatest  protection,  probably  because  this 
product  remained  soft  and  greasy  most  of  the  time,  thus  making  a 
more  efficient  barrier.  Even  though  some  of  the  products  listed  in 
table  1  had  proven  to  be  satisfactory  the  most  of  them  would  still  be 
impractical  as  a  general  control  measure  on  account  of  theij*  cost 
and  the  hard  and  careful  work  required  to  obtain  and  maintain  a 
satisfactory  coating. 

The  author  appreciates  the  value  of  a  preventative  control  measure 
over  that  of  some  measure  which  ainis  to  kill  the  borers  after  they 
have  entered  the  tree,  yet  our  experience  to  date  shows  us  some  seem- 
ingly insurmountable  difficulties  which  must  be  taken  into  consider- 
ation in  the  development  of  a  preventative  measure.  Probably  the 
most  important  of  these  is  the  yearly  increase  in  size  of  the  trunk  of 
the  tree.  This  is  particularly  important  in  trees  of  a  non-bearing 
age.  Tree  growth  during  the  summer  destroys  the  barrier  and  lays 
open  the  bark  to  attack  by  the  young  larvae.  Among  numerous  other 
factors  one  must  consider  the  changes  in  the  weather  and  the  soil 
<jonditions  during  the  prolonged  period  of  June  15  to  September  15 
over  which  the  preventative  measure  must  be  in  good  condition. 
Rain  and  wind  also  play  havoc  w^ith  protective  measures. 

Hydrated  Lime 

Hydrated  lime  was  placed  next  to  the  base  of  10  peach  trees  (free 
of  worms)  in  a  trough  3  inches  deep  and  2  inches  wide.  Five  of 
the  trees  were  4  years  of  age  and  the  other  five  were  2-year-old 
nursery  trees.  One  hundred  eggs  were  placed  on  each  of  the  4-year- 
old  trees  and  25  eggs  on  each  of  the  nursery  trees.  The  4-year-old 
trees  showed  2.6  worms  per  tree  below  ground  and  4.1  larvae  per  tree 
above  ground,  while  the  4-year-old  check  trees  showed  6.5  laiTae  per 
tree  (below  ground  only).  The  treated  nursery  trees  showe(}  2.0 
worms  per  tree  below  ground  and  the  check  trees  showed  6.5  worms 
per  tree.  These  tests  show  that  hydrated  lime  reduced  but  did  not 
prevent  an  infestation  of  the  peach-tree  borer.  Tliere  wa«  no  sign  of 
injury  on  the  treated  trees. 
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''Barercide" 

There  is  in  the  market  today  a  white  powder  called  "Borercide'^ 
which  is  advertised  as  a  preventative  and  a  destinictive  insecticide 
for  the  peach-tree  borer.  This  powder  apparently  contains  a  con- 
siderable amount  of  napthalene.  During  the  past  season  this  material 
was  used  in  four  orchards  throughout  IsTew  Jersey  on  75  to  100  trees, 
varying  in  age  from  nursery  stock  to  12-year-old  trees.  In  August 
1  ounce  of  the  "Borercide"  Was  placed  about  10  1 -year-old  nursery 
trees  free  of  worms  and  then  covered  with  a  thin  layer  of  soil  (^^ 
inches  deep) .  Twienty-five  eggs  were  placed  on  each  tree  and  a  later 
examination  in  October  showed  2.8  larvaB  per  tree  (6.5  larvae  per 
tree  in  the  check)..  In  another  experiment  2  liquid  ounc^  of  the 
material  was  sprinlded  about  and  adjacent  to  the  trunks  of  10  4- 
year-old  trees  (free  of  worms)  late  in  June,  1920.  One  hundred 
eggs  were  placed  on  e^ch  tree  in  August.  In  October  these  trees 
averaged  4:2  larvae  per  tree  below  the  point  where  the  "Borercide" 
was  present.  In  another  orchard  10  heavily  infested  4-year-old  trees 
were  treated  with  1  ounce  of  the  powder  early  in  September.  The 
material  was  placed  agains^t  the  trees  at  soil  iWel  and  covered  with 
several  inches  of  soil  as  recommended.  In  3  weeks  the  trees  were 
examined  and  there  were  5.2  living  larvae  per  tree  and  0.4  dead  larvae 
per  tree.  These  and  other  experiments  of  a  similar  nature  showed 
conclusively  the  ineffectiveness  of  "Borercide"  as  an  insecticide  for 
the  peach-tree  borer.  E.  B.  Blakeslee  also  has  shown  that  napthalene 
has  little  or  no  effect  on  the  peach-tree  borer. 

"Borercide'^  produced  some  injury  to  trees  4  years  of  age  and 
younger.  Some  of  the  trees  showed  a  dull  bluish  tinge  in  the  wood 
adjacent  to  the  cambium.  This  discoloration  may  not  be  serious,  yet 
it  is  by  no  means  normal.  The  seriousness  of  the  injury  will  be 
more  evident  next  season.  "Borercide^'  retains  its  odor  for  a  long 
period  when  placed  in  the  soil.  Applications  made  in  June  in  a 
sandy  soil  gave  a  distinct  odor  when  the  dirt  was  removed  in  October. 

Mercuric  Chloride 

Mercuric  chloride  was  tried  on  a  few  peach  trees.  It  was  thought 
that  this  material  might  be  as  effective  against  the  peach-tree  borer 
as  against  the  cabbage  maggot.  In  one  orchard  10  4-year-old  trees 
were  treated  at  the  rate  of  2  grams  of  mercuric  chloride  to  1  liter  of 
water.  Approximately  2  liters  of  solution  were  poured  into  a  trough 
about  each  infested  tree.  This  treatment  killed  some  of  the  small 
larvae  working  on  the  outside  of  the  peach  tree  but  it  did  not  pene- 
trate into  the  tree  and  kill  the  worms  located  within.  Two-year-old 
nursery  trees  treated  with  1  liter  of  this  solution  showed  injury.  The 
bark  was  olive-brown  in  color.  So  far  as  observed  the  4-year-old  trees 
were  uninjured. 
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In  another  set  of  experiments  1  or  2  grams  of  mercuric  chloride 
was  sprinkled  about  the  base  of  5  flowering  peach  trees  4  y^iirs  of 
age.  These  trees  were  killed  or  seriously  injured.  Even  this  treat- 
ment did  not  kill  all  of  the  borers  in  the  trees,  particularly  those 
located  in  the  upper  portion  of  the  trunk  which  was  alive.  One 
part  of  mercuric  chloride  was  mixed  with  25  parts  hydrated  lime 
and  5  teaspoonfuls  were  placed  in  a  trough  about  the  base  of  5 
nursery  trees  (free  of  worms)  2  years  of  age  on  August  20.  Twenty- 
five  eggs  were  placed  on  each  tree.  When  the  trees  were  examined  in 
October  there  were  0.2  larvae  per  tree,  while  check  trees  showed  6.5 
larvae  per  tree.  This  indicates  that  the  mercuric  chloride  was  effective 
against  the  newly  hatched  larvae.  The  above  experiments  with  mer- 
curic chloride  are  preliminary.  Further  investigation  is  needed 
before  definite  statements  can  be  made  concerning  the  use  of  this 
poison  as  an  insecticide  for  the  peach-tree  borer: 

Sodium  Sidfo-carbonaie 

A  few  preliminary  trials  were  made  with  sodium  sulfo-carbonate 
for  the  control  of  the  peach-tree  borer.  The  Dow  Chemical  Company 
of  Midland,  Michigan,  furnished  us  with  a  sodium  sulf6-carbonatt. 
which  registered  approximately  20^  Beaume.  This  solution  was 
diluted  1  part  to  25  of  water  and  1  gallon  of  the  diluted  solution  was 
poured  into  a  trough  about  10  peach  trees  4  and  12  years  of  age. 
This  concentration  produced  no  apparent  injury  to  the  trees.  The 
exact  effect  upon  the  larvae  is  not  definitely  known.  It  will  require 
more  experiments  to  determine  this  point. 

Sodium  Cyanide 

For  two  years  experiments  have  been  conducted  with  sodium  cyanide 
for  the  control  of  the  peach-tree  borer.  This  past  season  no  further 
experiments  were  conducted  but  observations  were  recorded  in  several 
orchards  where  previous  treatments  had  been  made.  No  serious  injury 
was  seen  in  any  orchard  except  one.  Here  the  owner  treated  appro;c- 
imately  3,000  8-year-old  trees  with  1  ounce  of  dry  crystalline  sodium 
cyanide  (per  tree)  early  in  December,  1919.  The  cyanide  was  sprinkled 
about  the  tree  and  the  dirt  piled  on  top.  A  considerable  number 
of  injured  and  dead  trees  were  seen  during  the  summer  (1920).  Those 
trees  which  were  known  to  be  most  heavily  infested  with  borers  suf- 
fered the  most.  The  above  application  was  made  too  late  in  the 
season  for  safety.  The  soil  is  too  cold  and  wet  in  December  to  permit 
the  rapid  dispersal  and  disappearance  of  the  poisonous  gas.  For  fur- 
ther information  concerning  the  use  of  sodium  cyanide  for  the  con- 
trol of  the  peach-tree  borer,  see  a  paper  entitled,  "A  preliminary  re- 
port on  the  use  of  sodium  cyanide  for  the  control  of  the  peach-tree 
borer  {Sanninoid^a  exitiosa  Say),"  in  the  Journal  of  Economic  En- 
tomology (v.  13,  p.  201-207). 
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Orthodichlorobenzene 

Two  manufacturers  of  paradichlorobenzene  furnished  us  with  one 
and  two  solutions  which  contained  a  high  percentage  of  orthodicliloro- 
benzene.  The  solutions  also  contained  some  paradichlorobenzene,  prob- 
ably not  to  exceed  12  per  cent,  and  other  undetermined  ingredients. 
These  solutions  were  used  on  approximately  100  trees  in  several  or- 
chards varying  in  age  from  4  to  12  years.  One-half  to  one  liquid  ounce 
of  the  solutions  poured  on  the  ground  about  infested  trees  and  covered 
with  soil  gave  very  effective  results  in  killing  the  larvae.  Its  in- 
secticidal  value  compares  favorably  with  that  obtained  by  crystals 
of  paradichlorobenzene.  In  a  number  of  orchards  serious  injury 
was  produced  on  trees  of  all  ages  when  the  solution  were  poured  into 
the  soil  2  inches  from  the  tree.  The  injury  is  similar  to  th<at  pro- 
duced by  paradichlorobenzene  on  young  trees.  The  injury  was  always 
most  severe  when  the  solution  was  poured  against  the  bark.  The  de- 
cided difference  in  the  amounts  of  injury  produced  by  orthodichloro- 
benzene and  paradichlorobenzene  may  in  part  be  accounted  for  by  the 
more  rapid  evaporation  of  orthodichlorobenzene.  It  is  also  possible 
that  the  unknown  impurities  in  the  solution  produced  the  injury.  It 
will  be  necessary  to  use  chemically  pure  solutions  to  determine  the 
exact  effect  of  orthodichlorobenzene  on  peach  trees. 

Paradwhlorobenzene 

Of  all  the  control  measures  for  the  peach-tree  borer  which  the  writer 
has  had  the  opportunity  to  investigate,  paradichlorobenzene  gives  the 
greatest  promise  of  becoming  a  valuable  insecticide  for  the  control 
of  the  most  important  peach  pest. 

Numerous  and  varied  experiments  have  been  conducted  with  para- 
dichlorobenzene. Space  will  not  permit  a  review  of  these  experi- 
ments in  this  report.  The  following  statements  concerning  this 
product  summarizes  our  present  knowledge  concerning  the  use  of 
paradichlorobenzene  for  the  control  of  the  peach-tree  borer. 

Para-di-chloro-benzene  (or  Paradichlorobenzol)  is  s^  white  crys- 
talline solid,  which  is  insoluble  in  water  and  vaporizes  slowly  at  ordi- 
nary temperatures.  The  gas  given  off  is  much  heavier  than*  air  and 
its  odor  has  some  re<semblance  to  that  of  napthalene.  The  gas  is  nonr 
poisonous  to  man  but  decidedly  poisonous  to  insects  when  they  are 
exposed  to  it  for  a  considerable  period  of  time. 

Fp  to  date,  our  experience  with  paradichlorobenzene  shows  that  it 
can  be  used  with  a  considerable  margin  of  safety  on  trees  6  years  of 
age  or  older.  In  a  few  and  exceptional  instances  old  trees,  which 
have  been  greatly  weakened  by  severe  borer  attack,  have  been  seriously 
injured  or  killed  by  the  gas.  Trees  younger  than  6  years  are  apt  to  be 
injured  by  prolonged  exposures  to  the  gas.  This  is  particularly  true 
of  1-  to  3-year-old  trees.     Recent  experiments  show  that  young  trees 
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3  to  6  years  of  a^e  iriay  be  successfully  treated  with  y^  ounce  of 
paradiehlorobenzene  for  14  to  21  days  when  the  soil  temperature  under 
t*he  trees  at  6  inches  averages  60 '^  to  70°  F.  and  when  the  soil  is  some- 
what dry  (at  least  not  too  wet).  Ninety  per  cent  or  more  of  the  larvae 
will  be  killed.  To  date  no  injury  has  resulted  from  these  short  treat- 
ments. 

Doses  of  ^  ounce  and  of  1  ounce  per  tree  have  been  found  to  destroy 
the  borers  effectively  and  yet  not  injure  vigorous  trees  (6  years  of 
age  or  older).  In  many  instances  doses  of  %  ounce  have  been  just 
as  effective  as  %  and  1  ounce  per  tree.  When  this  material  is  used, 
be  sure  the  crystals  are  dry  and  not  in  a  semi-solid  state.  They 
should  also  be  finely  divided,  small  enough  to  pass  through  a  10-mesh 
sieve  or  ordinary  wire  window  screen.  If  large  lumps  are  present, 
crush  and  pass  them  through  a  sieve. 

Prepare  the  tree  for  application  by  removing  the  weeds,  grass, 
leaves,  etc.  from  about  the  base  of  the  trunk.  In  other  words,  make  a 
smooth  clear  space  at  soil  level  6  to  12  inches  wide  about  the  base  of 
the  tree.  Do  not  dig  into  the  surface  crust  any  more  than  is  necessary. 
If  the  soil  is  stinted  too  much  it  will  make  numerous  air  spaces  which 
are  undesirable.  In  case  a  considerable  amount  of  gum  has  exuded 
from  the  tree  at  or  above  the  ground  level  it  is  best  to  remove  the 
bulk  of  it.     The  gas  does  not  readily  penetrate  large  masses  of  gum. 

In  measuring  out  %  or  1  ounce  of  paradiehlorobenzene  use  some 
vessel  which  when  filled,  holds  the  required  amount;  a  short  wide- 
mouth  bottle  or  a  tin  or  wooden  pill  box  may  answer  the  purpose.  The 
paradiehlorobenzene  should  be  distributed  evenly  in  a  continuous  nar- 
row band  an  inch  wide  about  the  trunk.  The  bulk  or  center  of  the 
band  should  be  2  inches  from  the  bark  of  the  tree  and  no  crystals 
should  be  closer  than  1  inch  from  the  tree.  Injury  may  occur  if  the 
material  is  placed  against  the  tree.  On  the  other  hand,  if  the  ma- 
terial is  placed  6  or  more  inches  from  the  tree,  it  is  much  less  effec- 
tive in  killing  the  borer.    This  is  particularly  true  if  the  soil  is  wet. 

After  the  application  is  made,  place  several  shovelfuls  of  earth 
over  the  crystals  and  compact  them  into  a  cone-shaped  pile  with  the 
back  of  the  shovel  or  otherwise.  The  first  shovelful  of  earth  placed 
over  the  crystals  should  be  finely  divided  and  carefully  placed  on  top 
of  the  ring  of  crystals  in  order  that  their  location  will  not  be  disturbed. 

Taking  everything  into  consideration,  the  best  time  to  apply 
paradiehlorobenzene  is  immediately  after  all  of  the  eggs  have  hatched. 
In  the  northern  half  of  the  state  make  the  applications  immediately 
after  September  15  and  in  the  southern  half  immediately  after  Oc- 
tober 1.  Applications  made  at  this  time  will  kill  the  old  larvae  in 
the  tree  and  the  new  crop.  Applications  made  late  in  August  or 
early  in  September  will  kill  the  larvae  in  the  tree  but  will  not  prevent 
the  entrance  of  newly  hatched  larvae.  Larvae  hatching  from  eggs 
after  the  treatment  is  made  will  enter  the  tree  above  ground  or  where 
the  surface  of  the  soil  meets  the  tree. 
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IiL  the  average  season  the  crystals  will  not  disappear  completely  be- 
fore the  ground  freezes  if  the  material  is  applied  as  late  as  September 
15  to  October  1.  To  obtain  the  greatest  insurance  against  any 
possible  injury  from  the  gas  to  old  peach  trees  it  seems  advisable  to 
remove  the  dirt  and  crystals  to  the  general  soil  level  three  or  more 
weeks  after  the  application  is  made. 

Applications  made  in  June  and  July  kill  most  of  the  worms  in 
the  trees  but  such  applications  will  not  prevent  the  entrance  of  new 
larvae  appearing  in  August  and  September. 

Two  applications,  one  in  May  or  June  and  one  late  in  September 
or  early  in  October  will  kill  90  to  100  per  cent  of  the  larvae  in  the 
trees.  To  date  we  have  seen  no  injury  to  6-year-old  trees  (or  older) 
which  have  received  two  applications  -in  one  season.  As  yet  we  have 
not  made  two  treatments  per  season  on  younger  trees. 

The  material  should  not  be  applied  early  in  the  spring  if  one  ex- 
pects immediate  and  effective  results.  The  soil  is  too  cold  and  wet. 
If  an  application  is  to  be  made  early  in  the  season  the  best  time  is 
May  1  to  June  15. 

Paradichlorobenzene  will  effectively  kill  peach-tree  borers  when  the 
soil  under  the  peach  trees  at  a  depth  of  4  inches  registers  60°  F.  or 
higher.  Fairly  satisfactory  results  have  been  obtained  in  soil  at  55° 
P.  At  lower  temperatures  the  larvae  are  less  active  and  the  paradi- 
chlorobenzene vaporizes  more  slowly.  This  is  particularly  true  at 
50°  F.  or  less,  consequently  the  killing  is  much  less  effective  in  short 
exposures  (2  to  3  weeks).  Prolonged  exposures  (several  months)  at 
temperatures  of  50°  F.  or  less  seem  to  be  quite  satisfactory  in  killing 
the  larvae  and  producing  little  or  no  injury. 

Paradichlorobenzene  is  most  effective  as  a  fumigant  in  dry  or  semi- 
dry  soil.  If  the  crystals,  are  placed  about  a  tree  when  the  soil  is  wet 
or  saturated  the  material  is  quite  ineffective  as  a  fumigant  in  short 
exposures.  This  is  probably  due  to  the  fact  that  all  of  the  small  air 
spaces  are  filled  with  water,  consequently  the  gas,  which  is  practically 
insoluble  in  water,  is  unable  to  penetrate  the  soil  to  any  considerable 
distance  in  sufficient  quantity  to  kill.  The  most  effective  results  are 
obtained  with  paradichlorobenzene  when  the  soil  is  comparatively  dry. 

Paradichlorobenzene  can  be  obtained  from  several  manufacturing 
firms.  The  price  ranges  from  20  to  30  cents  a  pound,  depending  upon 
thte  amount  purchased.  The  total  cost  (including  labor)  of  treating 
6-year-old  trees  (or  older)  runs  between  3  and  4  cents  per  tree. 

Conclusions 

The  control  of  the  peach-tree  borer  is  still  in  the  experimental 
stage,  yet  our  results  indicate  that  we  can  recommend  the  use  of 
paradichlorobenzene  on  trees  6  years  of  age  or  older.  We  have  also  had 
satisfactory  results  with  short  exposures,  14  to  21  days,  on  trees  3  to 
6  years  of  age. 
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Table  1 

The  influence  of  various  preventive  coatings  and  other  substances  on  the  peach- 
tree  borer  placed  on  and  about  1  and  4-year-old  peach  trees;    100  eggs 
placed  on  the  4-year-old  trees  and  50  eggs  on  the  1-year-old  trees; 
Wolpert  Farm,  1920. 
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Table  1— Continued 

The  influence  of  various  preventive  coatings  and  other  substances  on  the  peach- 
tree  borer  placed  on  and  about  1   and  4-year-old  peach  trees;    100   eg^^s 
placed  on  the  4-year-old  trees  and  50  eggs  on  the  1-year-old  trees; 
Wolpert  Farm,  1920. 
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CRANBERRY  INVESTIGATIONS 

Charles  S.  Beckwith 

The  cranberry  investigations  were  materially  enlarged  during  1920. 
The  plant-food  study  was  extended!  to  cover  a  more  exact  test  of  the 
effect  of  fertilizer  treatments  on  deep  mud  soil,  the  soil  acidity  and 
the  water-table  study  were  continued  and  two  new  studies,  the  effect 
of  submerging  on  the  cranberry  plant  and  the  cranberry  weed  study 
were  started.  In  addition  to  the  above  some  notes  were  made  on  the 
practical  control  of  cranberry  girdler.  The  data  collected  are  pre- 
sented herewith  under  separate  headings. 

Plant-Food  Investigation 

The  study  to  find  the  optimum  amount  of  nitrogen  which  should 
be  applied  to  Savannah  soil  and  to  show  the  effect  of  drawing  the 
needed  nitrogen  from  a  mixture  of  mineral  and  organic  sources  was 
started  last  year  and  continued  the  present  year.  The  treatments 
repeated  in  1920,  and  the  current  year's  crop  are  given  in  table  1. 

Table  1 

Results  of  Nitrogen  Experimenits  on  Savannah  Soil,  1920; 
Variety,  Early  Black 


Plot 


Treatment  per  Acre 


Nitrogen 

Applied 

per  Acre 


Yield 
per 
Acre 


Increase 

Over 
Checks 


F-SB-N-  1 
F-SB-X-  2 
F-SB-N-  3 
F-SB-N-  4 


F-SB-N- 
F-SB-N- 
F-SB-N- 
F-SB-N- 
F-SB-N- 


F-SB-N-10 

F-SB-N-11 
F-SB-N-12 
F-SB-N-13 


Nothing    

140  lbs.  sodium  nitrate 

Nothing    

70  lbs.  sodium  nitrate;    85  lbs. 

dried  blood    

Nothing    

1170  lbs.  dried  blood 

JNothing    

1 210  lbs.  sodium  nitrate   

Nothing    

|l05  lbs.  sodium  nitrate;    127% 

I     lbs.  dried  blood    

JNothing    >. 

|255  lbs.  dried  blood 

Nothing    


lbs. 
20* 


20 

20* 


30 


30 
36' 


lbs. 
3680 
0020 
3020 

4920 
3400 
4320 
4300 
6000 
3300 

4850 
19S0 
2680 
1540 


per  cent 

'"so"' 


54 
12 


58 


84 
52' 


Tlie  results  last  year  showed  that  30  pounds  of  nitrogen  to  the 
acre  gave  a  better  yield  than  20  pounds  of  nitrogen  and  that  the 
application  of  a  mixture  of  mineral  and  organic  nitrogen  did  not  give 
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a  larger  crop  than  did  an  application  of  the  same  amount  of  nitrogen 
drawn  from  nitrate  of  soda  alone.  This  year's  results  show  that  30 
pounds  of  nitrogen  drawn  from  nitrate  of  soda  is  too  great  for  annual 
treatments  and  that  20  pounds  is  nearer  the  correct  amount  for  a  large 
crop.  The  change  is  due  to  the  fact  th!at  r^ome  residual  effect  of  last 
year's  application  added  to  this  year's  treatment  makes  the  larger  ap- 
plication too  great  although  it  is  evident  that  if  only  one  treatmen/t 
were  made,  30  pounds  would  be  quite  satisfactory.  The  nitrogen  from 
dried  blood  does  not  appear  to  be  as  available  to  the  cranberry  plant  as 
nitrogen  from  nitrate  of  soda,  an  application  of  30  pounds  of  nitrogen 
from  the  former  not  giving  an  increase  as  great  as  20  pounds  of  nitro- 
gen drawn  from  the  latter.  There  seems  to  be  no  particular  advantage 
to  be  gained  in  mixing  the  two  carriers  of  nitrogen,  as  the  results 
show  that  after  conceding  plot  8  has  been  over-fertilized,  the  increase 
in  yield  is  midway  between  the  increase  when  each  material  is  used 
separately.  In  order  to  check  the  results,  this  study  will  be  carried 
on  at  least  one  more  year. 

A  second  study  was  designed  tc  show  the  optimum!  amount  of  a  ten- 
tative formula  for  a  mixed  fertilizer  for  Savannah  soil.  The  formula 
was  adopted  after  a  careful  study  of  6  years'  records  on  fertilizer 
plots,  and  is  as  follows: 

Sodium  nitrate    75  pounds 

Dried  blood    75  pounds 

Rock  phosphate    300  pounds 

Sulfate  of  potash   50  pounds 

The  treatments  made  this  year  did  not  include  the  acid  phosphate 
that  was  used  last  year  and  plot  8  did  not  receive  anything,  as  the 
vine  growth  on  this  plot  was  already  excessive  and  any  additional 
treatment  would  result  in  certain  injury.  Otherwise,  the  treatments 
were  the  same  as  last  year.  The  treatments  and  results  are  given  in 
table  2. 

Table  2 

Results  of  Tests  with  a  Mixed  Fertilizer  on  Savannah  Soil, 
1920;  Variety,  Early  Black 


Plot 


Treatment  per  Acre 


Yield 
per  Acre 


Increase 
Over  Checks 


SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 
SB 


F-C-1 
F-C-2 
F-C-3 
F-C-4 
F-C-5 
"F-C-6 
F-C-7 
.F-C-8 
F-C-9 


Nothing    

264  lbs.  mixture   

Nothing   

528  lbs.  mixture   

Nothing   

792  lbs.  mixture   

Nothing 

1056  lbs.  mixture  (1919  only) 
Nothing   


lbs. 
1540 
2520 
1580 
2620 
1540 
3680 
2500 
2980 
1600 


per  cent 


611/2 

'  68  * 


82 

*45y2* 
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The  improvement  in  the  treated  plots  is  more  marked  than  it  was 
last  year.  The  plot  receiving  792  pounds  of  the  mixture  seems  to  be  in 
excellent  condition  and  able  to  continue  to  produce  large  crops.  This 
study  is  to  be  continued. 

The  next  study  was  designed  to  show  the  optimum  amount  of  phos- 
phoric acid  that  should  be  applied  to  Savianntah  mud  and  iron-ore 
boitom.  This  is  a  continuation  of  the  study  started  last  year.  The 
treatments  and  the  yields  are  giwen  in  table  3. 


Table  3 
Results  of  Phosphate  Tests,  1920;    Variety,  Early  Black 


o 


Treatment 
per  acre 


Yield 


Savannah 
SB-F-P 


Mud 
MB-F-P 


9i 


Iron  Ore 
IB-F-P 


6S 


1 
2 

3 
4 
5 

6 

7 
8 
9 
10 
11 
12 
13 
14 
15 


Nothing 

75  lbs.  phosphate  rock .... 

Nothing 

150  lbs.  phosphate  rock. . . . 

Nothing 

225  lbs.  phosphate  rock 

Nothing 

300  lbs  phosphate  rock .... 

Nothing    

150  lbs.  phosphate  rock. . . . 

Nothing 

150  lbs.  soft  phosphate  rock 

Nothing   

250  lbs.  acid  phosphate .... 
Nothing   


lbs. 


20 


40 
60 
80 
40 


40 


40 


lbs. 

2310 
2210 
1470 
2240 
2960 
3960 
4540 
2480 
2600 
2320 
2460 
2220 
2060 
2160 
1560 


per 
cent 


12 
1 

40 

79 

6 

2 

19 


lbs. 

5280 
7480 
7920 
6060 
7040 
6820 
6160 
7260 
7040 
7040 
5280 
4840 
3430 
4620 
4770 


per 
cent 


13 


19 


10 

14 


10 


lbs. 

3080 
2200 
1760 
3300 

imo 

2640 
2740 
3300 
3080 
4040 
4180 
4840 
4180 
4840 
4400 


per 
cent 


9 
99 
28 
13 

6 
14 
13 


The  results  are  rather  erratic  but  no  plot  shows  damage  due  to  ex- 
cessive phosphoric  acid.     This  study  is  to  be  continued. 

Investigation  was  made  to  show  the  value  of  barium  phosphate  as 
a  cranberry  plant-food.  This  study  is  in  its  second  year,  the  treat- 
ments were  made  last  year  and  the  residual  effect  recorded  this  year. 
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Table  4 
Results  of  Tests  with  Barium  Phosphate;  Variety,  Early  Black 


o 


Treatment 
per  acre 


Yield 


Savannah 


O 


Mud 


Iron  Ore 


03 

o 


Nothing   

250  lbs.  acid  phosphate 

Nothing 

150  lbs.  phosphate  rock  and 
7  per  cent  barium  sulfide 

Nothing 

150  lbs.  soft  phosphate  rock 
and  7  per  cent  barium 
sulfide    

Nothing   

150  lbs.  barium  phosphate. . 

Nothing 


lbs. 
40 
40 

40 
40 


lbs. 

2060 
2160 
1560 

2240 
1540 


per 
cent 


19 
47 


2600  I.  49 
1940  I 
1980  I  8 
1720  i 


lbs. 

»430 
4620 
4770 

5280 
7040 


4860 
7920 
5180 

8580 


per 
cent 


—3 
—11 

—35 
-^7 


lbs. 

4400 
3960 
3080 

1760 
1540 


780 
2640 
3740 
6020 


per 
cent 


6 
14 

62 
13 


The  results  of  last  yearns  tests  taken  together  with  this  year's  do 
not  show  benefit  gained  through  the  use  of  barium  phosphate  as  such. 
The  adding  of  7  per  cent  barium  sulfide  to  the  ground  phosphate 
rock  seems  to  make  it  a  better  plant-food. 

Calcium  cyanamide  was  tested  as  a  cranberry  fertilizer  in  1919. 
The  material  used  tested  18.16  per  cent  nitrogen.  No  new  appli- 
cation was  made  in  1920,  but  the  residual  effect  of  the  treatment  is 
given  in  table  5. 
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Tables 

Results  of  Tests  with  Calcium  Cyanamicle  on  Savi 
Variety,  Late  Howe 


Soil; 


Plot 


Treatment 
per  acre 


Yield 
per  acre 


Increase 

Over 
Checks 


Nothing I     56oi\ 

5(558 
3147 


120  lbs.  calcium  cyanamide 

Nothing    

120  lbs.  calcium  cyanamide,  250  pounds  acid  phos- 
phate, 220  pounds  sulfate  of  potash 

Nothing    

120  lbs.  calcium  cyanamide,  2,000  pounds  ground 
limestone    

Nothing    

120  pounds  calcium  cyanamide,  250  lbs.  acid  phos- 
phate, 220  lbs.  sulfate  of  potash,  2,000  lbs.  ground 
limestone 

Nothing    


4720 
3413 

5113 
5113 


5387 
5113 


44 
20 


The  residual  effect  of  the  calcium  cyanamide  seems  to  be  more 
pronounced  than  the  effect  during  the  year  of  application.  How- 
ever, the  gain  through  its  use  does  not  seem  to  be  as  pronounced  as 
with  an  equivalent  amount  of  nitrogen  from  nitrate  of  soda. 

A  qualitative  study  of  plant-foods  has  been  made  on  Savannah 
bottom.  The  plots  of  this  series  were  first  treated  in  1913.  The 
treatments  were  made  annually  from  1913  to  1915,  inclusive.  A 
considerable  increase  in  vine  growth  on  treated  plots  made  a  cessation 
of  treatments  necessary  in  1916  and  1917.  Some  pruning  was  done 
and  reported  in  1916.  In  1918  the  nitrogen  and  phosphoric  acid 
treatments  were  added  in  one-h'alf  their  former  amount<5  but  no  potash 
at  all  was  used.  In  addition  each  plot  recei^dng  sulfate  received  a 
treatment  of  ground  limestone  equivalent  to  1,000  poundis  to  the  acre. 
In  1919  an  infestation  of  blossom  worms  cut  the  crops  seriously  on  all 
fertilized  plots,  but  left  the  untreated  plots  practically  free  from  injury. 
This  made  the  crop  record  of  1919  valueless  as  a  plant-food  study  and 
such  record  was  not  made.  The  crop  record  of  1920  is  reported  in 
table  6,  together  with  the  treatments  the  plots  received  in  1913. 
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Table  6 

Series  A.    The  E£Fect  of  Plant-Food  Applications  on  Savannah 

Bottcmi,  1920 


TREATMENT 
PER  ACRE 


Yield 
per 
acre 


Gain 
over 
check 


REMARKS 


280  Ibe.  nitrate  of  soda 

Nothing 

200  lbs.  ammonium  sulfate. 


Nothing 

400  lbs.  dried  blood 

6  Nothing   

7  600  lbs.  cottonseed  meal 

8  [Nothing   

9  1280  lbs.  nitrate  of  soda,  500  lbs.  acid 
I  phosphate,  200  lbs.  muriate  of  pot- 
I     ash   

10  [Nothing   

11  1200  lbs.  ammonium  sulfate,  500  lbs. 
I  acid  phosphate,  200  lbs.  muriate  of) 
I     potash    I 

12  [Nothing I 

13  1400  lbs.  dried  blood,  500  lbs.  acid  phos- 

I     phate,  200  lbs.  muriate  of  potash . .  I 

14  [Nothing   | 

15  1600  lbs.  cottonseed  meal,  500  lbs.  acidi 
I  phosphate,  200  lbs.  muriate  of  pot- 1 
I     ash   i 

16  [Nothing 1 

17  1500  lbs.  acid  phosphaite 

18  [Nothing   ! 

10  1500  Il>s.  basic  slag 

20  [Nothing   I 

21  [300  lbs.  rock  phosphate [ 

22  [Nothing I 

23  1300  lbs.  steamed  bone I 

24  [Nothing   j 

25  1600  lbs.  bone  meal,  200  lbs.  ammonium! 
I     sulfate,  200  lbs.  muriate  of  potash.  .[ 

I  i 


lbs. 

7630 

7580 
5160 


4910 
5440 
4970 
4520 
4880 


6740 
4300 


6730 
4480 


4720 
5370 


6010 
5060 
5500 
4560 
4760 
3910 
5360 
4200 
4520 
4740 

2860 


26  (Nothing I      44P0 

27  1500  lbs.  basic  slag,  280  lbs.  nitrate  ofj 

I     soda,  200  lbs.  muriate  of  potash...  [     5810 

28  INothing [     4930 

29  [300  lbs.  phosphate  rock.   200  lbs.  am-[ 
!     monium  sulfate,  200  lbs.  muriate  of! 

[     potash    ;     1710 

[  I 

[  I 

[  1 

30  [Nothing   1     5660 


per 
cent 

1 

—21 

10 
—9 

47 

53 

—4 

15 
14 

32 

8 

—38 

23 
—57 


This  loss  is  due  to 
actual  injury  by 
the  treatment. 


This  plot  has  serious 
girdler  infestations 
as  an  indirect  re- 
sult   of    treatment. 


IThis  plot  has  perious 
I  ffirdler  injury  as  an 
[  indirect  result  of 
I     treatment. 


I 
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Table  6— Continued 


TREATMENT 
PER  ACRE 


Yield 
per 
I      acre 


I 


Gain 
over 
check 


REMARKS 


31 


300  lbs.  steamed  bone,  200  lbs.  am- 
monium sulfate,  200  lbs.  muriate  of 
potash  


32  Nothing   

33  200  lbs.  muriate  of  potash. 

34  INothing   

35  1200  lbs.  sulfate  of  potash. .  . 


36 

37   I 

38 

39 


I 
I 

40   I 

41 
I 

42   I 


Nothinj? 

840  lbs.  kainit   

Nothing   

200  lbs.  sulfate  of  potash,  200  lbs.  am- 
monium sulfato,  500  lbs.  acid  phos- 
phate    

Nothing   

840  \bs.  kainit,  200  lbs.  ammonium  sul- 
fajte,  500  lbs.  acid  phosphate 

Nothing   : 


5620 


6120 
5550 
1820 
3760 

2700 
2360 
2140 


3260 
2140 


3700 
2360 


— 5  I  This  plot  has  serious 
I  girdler  injury  as  an 
I  indirect  result  of 
I     treatment. 

39     I 
I 
39     I  Compared     with     36 

I     only. 

—2     I 

I 
1 

54      I 

I 

64     I 


It  is  evident  from  the  results  that  the  plant-food  applications  are 
about  used  up  especially  where  nitrogen  alone  has  been  used.  The 
phosphates,  especially  rock  phosphate,  are  more  lasting,  but  even  with 
them  the  gain  is  small.  The  potash  plots  with  the  exception  of  the 
one  receiving  kainit  shows  surprising  gains  over  checks  this  year. 
Plot  3,  receiving  ammonium  sulfate  only,  suffered  direct  injury  from 
the  treatment.  Plots  25,  29  and  31  received  their  injury  from 
cranberry  girdler  which  may  be  considered  as  a  secondary  result  of 
the  plant-food  treatment. 

An  additional  study  was  started  this  year  to  show  the  effect  of 
plant-food  applications  on  mud-bottom  cranberry  bogs.  The  practice 
of  treating  such  land  is  little,  understood  outside  the  information 
gained  by  our  own  previous  experiments  reported  in  the  Annual  Eeport 
for  1916  (p.  329).  Particular  forms  of  plant-foods  seem  to  be 
adapted  to  mud-bottom  conditions  but  we  have  no  information  that 
would  indicate  the  actual  or  relative  amount  of  each  plant-food  that 
should  be  used.  The  present  study  was  designed  to  furnish  data  on 
the  latter  point. 
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The  plant-foods  applied  were  in  that  form  which  seemed  best  suited 
to  the  conditions.  The  nitrogen  was  derived  from  a  mixture  made  up 
by  mixing  an  equal  quantity  of  nitrate  of  soda  and  tankage.  It  had 
a  nitrogen  content  of  11.5  per  cent.  The  phosphate  'wsis  derived  from 
a  mixture  mad<B  up  by  mixing  ani  equal  quantity  of  acid  phosphate  and 
rock  phosphate.  The  rock  phosphate  becomes  available  slowly  and 
is  a  very  desirable  source  of  phosphoric  acid.  Acid  phosphate  becomes 
available  quickly  and  serves  the  plant  during  the  period  before  the 
time  the  rock  phlosphate  becomes  available.  The  mixture  analyzes 
22%  per  cent  P2O5.  The  potash  mixture  is  made  up  entirely  of 
muriate  of  potash  having  an  analysis  of  49  per  cent  KgO. 

The  study  was  planned  on  a  Howe  bog  4  years  old.  Because  of  the 
level  land  and  the  regular  drainage  the  vines  were  very  even.  There 
are  40  plots  in  all,  20  in  the  series  with  20  duplicates.  The  treatment 
is  given  in  pounds  of  nitrogen,  phosphoric  acid,  and  potash  per  acre, 
and  the  yield  is  given  in  pounds  per  acre. 

On  the  duplicate  series,  the  writer  had  an  opportunity  to  collect 
additional  information.  The  size  of  the  berries  is  given  in  the  number 
of  berries  to  an  inspector's  cup,  an  average  of  three  countings.  The 
percentage  of  rot  was  taken  by  carefully  sorting  out  by  hand  all  the 
good  berries.  The  growth  of  vines  is  given  as  the  average  annual 
growth  of  75  uprights  measured  in  various  parts  of  the  plots.  As 
far  as  practicable,  uprights  bearing  berries  this  year  and  terminating 
in  a  fruit  bud  for  next  year  were  measured.  N'o  measurements  of 
runner  growth  were  attempted. 

The  data  are  given  in  table  7. 
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Table  7 

Results  of  Tests  in  Modified  Trian^rle  Series  of  Fertilizer 
Plots,  on  Mud  Bottmn 


Treatment  per 

Acre 

u 

o 

1 

>*< 

a. 

1 

Size  of 
Berries 
Number 
to  cup 

2 

ja 

N 

p,o. 

K,0 

1" 

2.S 

lbs. 

lbs. 

lbs. 

lbs. 

per  cent 

per  cent 

inches 

1 

15 

0 
30 

0 
0 

350 

0 

2 

10 

540 

54 

3 

0 

0 
60 

0 

350 

4 

5 

0 

360 

3 



5  . 

0 

90 

0 

390 

13 

0 

0 

60 

5 

380 

660 

7 

0 

30 

10 

380 

660 

8 

0 

0 

0 

50 

0 

0 

0 

15 

50 

0 

10 

5 
10 
15 

0 

0 

90 

10 

5 

15 

130 
140 
320 

160 

—30 

60 

11 

12 



t . 

13 

0 

0 

0 

200 

14 

15 

90 

10 

340 

70 

15 

10 

90 

15 

300 

50 

1(5 

15 

60 

15 

600 

700 

17 

10 

60 

10 

190 

137 

18 

0 

0 

0 

80 

19 

10 

30 

10 

220 

175 

90 

5 

60 

5 

230 

187 

21 

5 

60 

5 

550 

—18 

73 

18 

2.45 

22 

10 

30 

10 

870 

30 

76 

29 

2.59 

23 

0 

0 

0 

670 

— 

94 

17 

2.25 

24 

10 

60 

10 

560 

—16 

86 

6 

2.70 

25 

15 

60 

15 

340 

-50 

77 

3 

2.78 

26 

10 

90 

15 

290 

—20 

71 

5 

2.39 

27 

15 

90 

10 

370 

3 

74 

4 

2.50 

28 

0 

0 

0 

360 

— 

84 

4 

2.44 

20 

15 

90 

15 

380 

60 

72 

3 

3.02 

30 

10 

0 

5 

180 

—50 

80 

6 

3.08 

31 

5 

0 

10 

195 

—20 

88 

3 

2.76 

32 

0 

0 

15 

260 

1 

93 

4 

2.46 

33 

0 

0 

0 

255 

— 

97 

4 

2.41 

34 

0 

30 

10 

395 

56 

79 

3 

2.42 

35 

0 

60 

5 

675 

160 

77 

5 

2.42 

36 

0 

90 

0 

580 

205 

73 

3 

2.39 

37 

5 

60 

0 

410 

101 

75 

4 

2.60 

38 

0 

0 

0 

190 

— 

91 

5 

2.37 

39 

10 

30 

0 

455 

140 

75 

3 

2.82 

40 

15 

0 

0 

260 

37 

80 

4 

2.67 
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Tlie  crop  of  1920  is  the  first  one  to  be  picked  from  this  bog  and 
therefore  is  rather  small  with  large  berries.  The  erratic  yields  of  the 
check  plots  reduce  the  value  of  the  yield  records  of  the  3'ear,  especially 
that  of  plot  23.  However,  it  appears  from  the  size  of  the  berries, 
the  growth  of  the  vines  and  the  general  crop  that  phosphoric  acid  is 
the  limiting  factor  on  mud  bottoms  of  this  type. 


The  Soil  Acidity  Study 

The  soil  acidity  study  has  been  carried  on  now  through  three  suc- 
cessive years  accordins^  to  the  plan  adopted  in  1918.  It  is  not  neces- 
sary to  explain  the  plan  to  those  who  have  been  following  the  work 
but  the  general  outline  is  worth  repeating. 

The  study  was  planned  after  it  had  been  determinied  tbat  mo?t 
cranberry  bogs  are  too  acid  and  that  reduction  of  the  acidity  by 
means  of  lime  applications  gave  an  increased  crop.  The  study  was 
planned  to  determine  the  optimum  degree  of  soil  acidity  for  the  cran- 
berry bog  and  the  best  method  of  obtaining  it. 

The  study  comprehends  a  set  of  10  plots  each  1  rod  wide  and  8  rods 
long  with  treatments  in  1918  as  follows: 


Treatment  Per  Acre  on  Soil  Acidity  Plots 

1  Nothing 

2  1000  lbs.  non-magnesium  limestone 

3  1000  lbs.  magnesium  limestone 

4  Nothing 

5  2000  lbs.  non-magnesium  limestone 

6  2000  lbs.  magnesium  limestone 

7  Nothing 

8  4000  lbs.  non-magnesium  limestone 

9  4000  lbs.  magnesium  limestone 
10  Nothing 

In  1919  a  space  of  2  rods  on  one  end  of  the  plots  was  left  untreated 
while  the  remaining  6  rods  received  the  same  treatment  that  they 
received  in  1919.  In  1920  an  additional  2  rods  was  left  untreated  and 
the  remaining  4  rods  received  the  treatment  at  the  same  rate  per  acre 
as  they  received  in  1918  and  1919.  At  the  close  of  1920  we  have  plots 
which  have  received  a  total  treatment  of  as  little  as  1,000  pounds  of 
ground  limestone,  plots  which  have  around  a  total  of  12,000  pounds 
of  ground  limestone  to  the  acre,  and  some  others  receiving  treatments 
of  intermediate  amounts.  The  study  was  in  triplicate,  one  set  of 
plots  being  on  Savannah  bottom,  one  set  on  iron-ore  bottom,  and  one 
on  mud  bottom. 
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A  difference  in  yield  between  the  limed  and  the  unlimed  plots  is 
apparent  for  the  first  time  in  the  1920  crop.  The  results  on  the 
Savannah  bottom  are  most  striking.  On  the  plots  which  received 
treatment  in  1918  only,  every  treated  plot  shows  an  increaseed  yield 
over  the  untreated  plot,  the  greatest  increase  being  in  the  case  of  plot 
8,  which  received  high-cakium  limestone  at  the  rate  of  4,000  pounds 
to  the  acre.  In  the  series  receiving  treatments  in  1918  and  1919  the 
same  beneficial  eifect  is  present,  but  the  greater  yields  are  shown  with 
the  smaller  amounts  of  limestone.  The  series  receiving  limestone 
treatments  annually  show  a  slight  general  increase,  the .  larger  in- 
creases showing  on  the  plots  receiving  the  smaller  amounts  of  lime- 
stone. These  facts  bear  out  the  conclusion  held  by  Waksman  that  the 
addition  of  limestone  to  cranberry  soil  makes  a  medium  in  the  soil 
favorable  to  the  development  of  microflora  of  the  soil  and  bacteria 
capable  of  fixing  atmospheric  nitrogen.  The  increase  in  crop  yield 
may  be  due  directly  to  the  mtrogen  fixed  by  these  bacteria.  The  time 
necessary  for  such  a  favorable  turn  is  evidently  3  years  on  Savannah 
soil. 

The  possible  development  of  bacteria  makes  the  hydrogen-ion  con- 
centration of  the  soil  an -important  and  interesting  measurable  quantity 
in  following  the  growth  of  the  bacteria,  and  for  this  reason  the  hydro- 
gen-ion concentration  of  each  plot  was  taken.     It  is  given  in  table  11. 


Table  11 

Hydrogen-ion  Concentration  of  Savannah  Land  Plots  Receiving 
Ground  Limestone  Treatments 


Plot 


Treatment  per  Acre 


1918 

only 


I   1918 
I  and  1919 


1918, 1910 
and  1920 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Nothing     

1000  lbs.  non-magnesium  limestone. . 

1000  lbs.  magnesium  limestone 

Nothing    

2000  lbs.  non-magnesium  limestone . . 

2000  lbs.  magnesium  limestone 

Nothing    

non-magnesium  limestone . .  | 
magnesium  limestone j 


4000  lbs. 
4000  lbs. 
Nothing 


pH 

4.05 

4.25 

4.60 

4.05 

4.40 

4.05 

4.05 

4.49 

4.60 

4.05 


pH 

4.05 

4.25 

5.00 

4.05 

5.60 

5.40 

4.05 

4.80 

6.30 

4.10 


pH 


4.05 
4.60 
5.40 
4.05 
4.60 
5.75 
4.05 
5.90 
5.95 
4.05 


The  best  yields  this  year  occurred  on  the  plots  where  the  hydrogen- 
ion  concentration  of  the  soil  was  about  4.4  to  4.6.  The  results  from 
the  year's  crop  is  not  conclusive,  however,  and  further  study  is  being 
made  of  the  soil  and  its  qualities. 
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On  mud  bottom  the  average  yield  of  the  treated  plots  is  higher 
tlian  the  average  of  the  cheek  plots,  but  the  increase  is  not  as  clear  as  it 
is  on  Savannah  bottom.  It  would  seem  that  the  bacterial  activity 
which  is  going  on  on  the  Savannah  plots  is  somewhat  slower  on  mud 
bottom,  and  for  this  reason  the  records  do  not  show  decided  results. 

The  results  on  the  iron-ore  bottom  show  slightly  greater  changes 
than  those  on  mud  bottom,  so  we  are  forced  to  assume  that  the  lack 
of  results  is  due  to  slow  development  on  the  mud  and  iron-ore  soils. 


The  E£Fect  of  Flooding  on  the  Cranberry  Plant 

The  flooding  experiments  herein  described  were  carried  out  by 
Steich  Wakabayashi,  working  under  the  direction  of  Dr.  J.  W.  Shive, 
plant  physiologist  of  the  Experiment  Station.  The  Vork  was  carried 
on  under  the  immediate  supervision  of  the  writer  at  Whitesbog  during 
the  summer  of  1920. 

Previous  work  has  shown  that  the  cranberry  girdler,  the  army  worm 
and  the  blossom  worm  can  be  killed  by  submerging  the  infested  bog 
for  various  periods  of  time  during  some  susceptible  stage  of  the  insect's 
life  history.  We  have  little  definite  data  to  show  the  effect  of  such 
submergence  on  the  cranberry  plant.  Franklin,*  working  at  the 
Massachusetts  Cranberry  Sub- Station,  has  shown  that  submergence  in 
spring  for  48  .hours  was  fatal  to  fruit  buds  under  certain  weather 
conditions. 

The  present  experiments  have  been  undertaken  to  throw  some  light 
on  the  relation  between  the  duration  of  the  flooding  period  and  the 
plant  activities,  the  weather  conditions  during  the  period  of  flooding 
and  the  plant  activities,  flooding  at  various  stages  of  the  plant  develop- 
ment and  plant  activities,  and  finally,  flooding  at  various  stages  of  the 
plant  development  and  the  keeping  quality  of  the  fruit. 

Because  of  the  difficulty  of  growing  to  maturity  cranberry  plants 
under  absolutely  controlled  conditions,  a  section  of  the  bog  already  in 
bearing  was  selected  for  the  flooding  experiments.  Each  plot  was 
enclosedl  within  a  box  6  feet  square,  the  sides  of  which  were  embedded 
firmly  in  the  ground,  and  high  enough  to  allow  complete  submergence 
of  the  plants.  Water  was  supplied  through  a  hose  siphon  from  a 
reservoir  nearby.  Flooding  and  draining  were  commenced  early  in 
the  evening  so  that  no  plant  was  exposed  to  the  sun  in  a  partly  sub- 
merged condition. 
The  treatments  and  results  are  shown  in  table  12. 


♦Thirty-second  Ann.  Rept.,  Cape  Cod  Cranberry  Growers'  Association,  1919- 
1920,  p.  11-13  and  19-30. 
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Table  12 
Results  of  FloocKng   Ezperiment 


Plot 


Twatment 

(Length  of  Time 

Submerged) 


Time 
Submerged' 


Weather 

During 

Submergence 


Effect    on   Plant 


24   hrs. 


48  hrs. 


48   hrs.    repeated 
every  10  days 


48  hrs.  (shaded) 


6  days 


4  days 


48  hrs.  (with 
shade) 


Shaded  90  hrs. 
without  flood- 
ing 


Flooded  7  days 


July  28-29 


July  28-30 


July  30 — Aug.  2 
Aug.  10-12 
Aug.  2U-22 
Aug.  31— Sept.  2 
Sept.  12-14 


Aug.  5-7 


Aug.  7-13 


Aug.  10-14 


Aug.  14-16 


Aug.  14-18 


Aug.  23-30 


July  28,  fair 
July  29,  fair 
July  30,  fair 


July  28,  fair 
July  31,  fair 


Fair — rainy 

Fair 

Fair 

Fair 

Fair 


Aug. 


Aug. 


6,  cloudy 

7,  fair 

8,  fair 

9,  llalr 
10,  cloudy 


8,  fair 

9,  fair 

10,  cloudy 

11,  fair 

12,  fair 

13,  fair 

14,  cloudy 

15,  cloudy 


Aug.    10,  cloudy 

11,  fair 

12,  fair 
i:i,  fair 
14,  cloudy 
In,  cloudy 


Aug. 


1  '.   dourly 

16,  fair 

17,  cloudy 

18,  cloudy 


Aug.    IR,  cloudy 

16,  fair 

17,  cloudy 

18,  cloudy 


Aug.    24,  cloudy 

25,  cloudy 

26,  fair 

27,  fair 
2S,  cloudv 

29,  cloudy 

30,  fair 

31,  fair 


No  change 


No  change 


Ripening  ot  berries 
retarded,  lea.Tes  be- 
came deeper  ^reen: 
some  berries  floated 
away 


A  flew  of  tlie  higher 
iUps  turned  brown 
and  in  lO  to  15 
days  they  defoliated 
for   I    to    i    inch 


Leaves  showed  deep- 
er green  ;  ripening 
was  retarded  ;  some 
berries  floated  away 


Similar  to  B,  but  to 
a   letPer  extent 


Showed    no    change 
as  did  F 


Showed    no    changre 
in  vines 


Ripening  ret^irded, 
leaves  deep  green, 
4  per  cent  berries 
floated  away 
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Table  12 — Continued 


Treatment 

Weather 

Plot 

(Length  of  Time 

Time. 

During 

Effect  on  Plant 

Submerged) 

Submerged 

Submergence 

J 

Flooded  7  days 

Sept.  2-9 

Sept.     2,  fair 

3,  fair 

4,  fair 

5,  fair 

6,  cloudy 

7,  olcudy 

8,  fair 

9,  cloudy 
10,  fair 

Ripeining      retarded, 
leaves  deeper  green, 
2   per   cent  berries 
floated  away 

From  these  data  it  is  clear  that  in  small  plots  when  flooded  to  a 
depth  of  1  foot  and  the  water  removed  promptly:  (1)  there  is  no 
apparent  injury  to  the  vines,  (2)  maturation  is  retarded,  (3)  if 
flooded  early  in  the  season  cloudy  weather  during  the  flooding  period 
may  cause  the  tips  to  die  back,  (4)  the  number  of  diseased  berries 
increases,  especially  when  flooded  late  in  the  season,  (5)  some  bei^ries, 
probably  less  than  5  per  cent,  break  loose  from  the  vines. 

In  order  to  show  the  effect  of  ripening  on  the  vines  or  in  the  store- 
house, an  additional  plot  was  flooded  5  days.  One-fourth  of  the  berries 
were  picked  immediately  after  drying,  another  fourth  were  picked 
2  days  later,  another  2  weeks  later>  and  the  last  1  month  later.  The 
berries  were  sorted  on  November  26,  and  the  results  were  as  giv€fn  in 
table  13. 


Table  13 
EfiFect  of  Flooduiig  on  the  Keeping  Quality  ot  Cranberries 


fi 

Berries  Picked 

Berries  Sorted 

Good 

Rotted 

Proportion 
of  Rot 

lbs.         i 

lbs. 

per  cent 

9/22 

11/26 

683 

46 

6 

9/24 

11/26 

350 

29 

7 

10/6 

11/26 

879 

35 

9 

10/23 

11/26 

374 

16 

4 
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The  results  show  that  the  percentage  of  rot  and  the  time  of  pickii].:: 
after  flooding  of  nearly  matured  berries  have  little  correlation  in  thi> 
trial,  though  more  trials  are  needed  to  furnish  a  definite  conelrtsion. 

The  general  result  of  the  flooding  in  sm^^ll  plots  seemed  to  indieatt 
that  with  reasonable  care  a  small  bog  could  be  flooded  before  harvest 
without  great  injury.  To  test  this  out  a  small  Centennial  hog  was 
flooded  for  7  days.  After  removing  the  water,  counts  were  made  on 
the  berries  taken  from  various  parts  of  the  bog.  The  results  are 
stated  in  table  14. 

Table  14 
E£Fect  of  Flooding  on  Centennial  Berries 


Plot 

Location 

Condition 

Number 

Per    cent 

1 

High  ground   

Sound  

313 
3 

58 

141 

4 

39 

123 

7 
GO 

84 

M^edium  sround 

Rotten    

1 

2 

Reflow  injury   

Sound ... 

15 

77 

Tx)w  firround 

Rotten    

2 

3 

Reflow  injury 

Sound  

21 
64 

Rotten    

4 

Reflow  injury 

31 

The  enormous  injury  on  the  flooded  bog  in  contrast  with  the  re- 
sult on  small  plots  makes  the  problem  difficult  to  explain.  Further 
investigation  is  needed  on  this  point. 

A  large  Howe  bog  badly  infested  with  girdler  was  flooded  for  3 
to  4  days  after  picking  but  one-eighth  of  the  crop.  During  November 
the  entire  lot  was  sorted  and  the  data  available  are  given  in  table  15. 
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Table  15 
E£Fect  of  Flooding  on  Bog  of  Howe  Cranberries 

Crop  picked  before  flooding   540  bbl. 

Crop  picked  after  flooding   3000  bbl. 

Picked   before  flooding —  Picked  after  flooding — 

Sound    88  per  cent  68  per  cent 

Soft   7  per  cent  15  per  cent 

Spotted     5  per  cent  17  per  cent 

Total  unsalable 12  per  cent  32  per  cent 

Value  of  berries $10  per  bbl.  Difference  in  unsalable 

Cost   of  packing,  ship-  Berries,  20  per  cent 

ping  and  selling   ...       3  per  bbl. 

Net    $7  per  bbl. 

20  per  cent  of  3960  is  792  bbl.,  at  $7.00  =  $5544,  loss  on  crop. 

Cost  of  sorting  first  picking $0.42  per  bbl. 

Cost  of  sorting  last  picking 1.25  per  bbl. 


Difference   $0.83  per  bbl. 

3960  —  792  =  3168  x  $0.83  =  $2629.44,  extra  cost  of  sorting. 

Cost  of  treatment  without  allowing  for  the  loss  on  the  berries 
shipped  is  $8,173.44. 

From  the  present  knowledge,  we  can  see  that  it  is  highly  dangerous 
to  flow  bogs  while  the  crop  is  still  on  the  vines.  When  it  is  necessary 
to  flood  for  cranberry  girdler  it  seems  much  more  economical  to  har- 
vest the  immature  crop  during  September  and  flood  the  bog  immedi- 
ately rather  than  flood  with  the  berries  on  it. 


Cranberry  Weed  Study 

Weeds  are  known  to  bear  a  more  important  relation  to  cranberry 
culture  in  New  Jersey  than  they  do  in  other  cranberry-producing 
states.  The  fact  that  New  Jersey  bogs  usually  are  made  without  a 
sand  covering  over  the  muck  accounts  for  the  invasion  of  much  of 
the  foreign  growth.  New  Jersey  conditions  make  the  use  of  sand 
impracticable,  and  other  methods  of  controlling  weeds  should  be  de- 
vised. 

An  effective  start  was  made  this  year  when  Elba  E.  Watson,  work- 
ing at  the  cranberry  substation,  listed  and  described  40  species  of 
the  more  important  weeds  common  on  New  Jersey  bogs.  A  short 
account  of  the  habitat  of  each  plant  is  included  with  its  description. 
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and  a  specimen  of  each  species  is  preserved  in  the  herbarium  of  tli* 
cranberry  substation.  Practical  control  measures  are  being*  "worke 
out,  now  that  we  have  a  knowledge  of  their  habits  of  growth  an- 
reproduction. 

SEWAGE  INVESTIGATIONS 

The  studies  of  the  present  year  have  been  devoted  to  determin- 
ing the  identity  of  certain  plants  and  animals  found  in  the  sprink- 
ling sewer  filter.  This  work  was  carried  on  by  Mr.  Dumont,  a 
graduate  student.  In  the  course  of  it  he  found,  identified  and  de- 
scribed: Oscillatoria  lirrwsa,  Arthrospira  junneri,  Moiigeotia  sphw 
rocopia,  Ulothrix  suhiHis,  Binulearia  sp.,  Cladophora  crispata,  Mon- 
hysteria  sp.,  Rhahditis  sp.,  Plectus  sp.,  Nais  sp.,  Dero  sp.,  Naidum  sp., 
Pristina  sp.,  Timnodrilus  sp.,  Tuhifex  sp.,  and  Leucophenga.  sp. 

The  first  six  are  species  of  algae  and  the  following  three  are  Xema- 
todes,  the  next  eight  are  Oligochaeta  and  the  last  is  a  Dipterous  insect. 

During  the  year  funds  were  appropriated  by  the  Legislature  for  a 
cooperative  substation  for  the  study  of  the  biology  of  sewage  disposal. 
The  sum  of  $5,000.00  was  appropriated  to  the  New  Jersey  Agricul- 
tural Experiment.  Station  and  $5,000.00  to  the  New  Jersey  State 
Department  of  Health  to  support  this  joint  project. 

Dr.  R.  0.  Smith  has  bfeen  secured  to  head  the  wofk  of  the  sub- 
station. Dr.  Smith,  under  the  title  of  sewage  specialist,  will  begin 
his  work  on  July  1,  1921. 
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REPORT  OF  MOSQUITO  WORK 

Thomas  J.  Headlee 

Wilbur  M.  Walden 

Introduction 

During  the  fiscal  year  ending  June  30,  1921,  the  entomologist  as 
executive  officer  in  charge  of  mosquito  work  for  the  state,  and  Mr. 
Walden,  assistant  to  the  entomologist,  have  given  their  attention  to: 
(1)  ditching  as  many  acres  of  salt  marsh  as  available  funds  would 
permit  under  the  authority  of  Chapter  134,  Laws  of  1906;  (2)  a 
study  of  special  problems  in  connection  with  mosquito  control;  (3) 
a  general  oversight  and  inspection  of  the  work  of  the  county  mosquito 
extermination  commissions;  and  (4)  making  surveys,  furnishing 
plana  and  estimates  requested  by  boards  of  health,  other  organiza- 
tions and  individuals. 

Experiment  Station  Drainage 

Two  contracts  amounting  to  $3,500  each  were  placed,  one  in  Berk- 
eley and  Lacey  Townships  of  Ocean  County,  and  in  the  other  in  Upper 
Township  iu  Cape  May  County.  A  formal  report  of  the  operation 
is  here  given.  Advertisements  were  placed  in  the  various  papers  as 
required  by  law  and  bids  were  submitted  as  follows: 

On  November  10  for  cutting  50,000  feet  or  more  or  its 
equivalent  of  10  by  30  in<ch  ditching  in  Berkeley  and  Lacey 
Townships  of  Ocean  County : 

Brown  and  Simpson $.0497  per  foot 

Harold  I.  Eaton   $.0385  per  foot 

r.    S.    Drainage    and    Irrigation 

Company $  .0375  per  foot 

Due  to  the  fact  that  the  U.  S.  Drainage  and  Irrigation  Company 
submitted  a  check  not  certified  as  specified  by  law.  Dr.  Lipman 
referred  the  entire  case  to  the  attorney-general  of  the  state.  Accord- 
ing to  the  latter's  ruling,  the  IT..  S.  Drainage  and  Irrigation  Company 
did  not  comply  with  the  law  and  Harold  I.  Eaton,  the  next  lowest 
bidder,  was  awarded  the  contract.  Work  was  started  on  December 
4  but  was  discontinued. 

On  December  10,  for  cutting  100,000  fret  or  more  or  its 
equivalent  of  10  by  30  inch  ditching  in  Upper  Township  of 
Cape  May  County ; 

Brown  and  Simpson    S .  0303 

Harold   I.   Eaton    $.0220 
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jiarold  I.  Eaton,  being  the  lowest  bidder,  was  awarded  the  contract 

On  account  of  the  nature  of  the  territories  to  be  ditched  Mr.  Eatoi 
decided  to  start  work  on  the  Cape  May  County  contract  first,  so  on 
December  15  work  was  begun  at  a  point  where  the  last  ditching-  in  a 
previous  contract  had  been  cut. 

It  was  through  the  exceptionally  mild  winter  that  but  10  days  were 
lost  on  account  of  temperature  and  rain.  Three  days  were  lost  oc 
account  of  breakdowns  on  the  tractor.  As  a  result  of  losing*  so  little 
time,  the  first  half  of  the  contract  was  complete  by  January  20  and  the 
entire  work  was  finished  and  approved  by  February  25,  159,091  feet 
of  ditching  in  all  having  been  cut. 

Attention  should  be  called  to  the  hearty  cooperation  of  the  property 
owners.  In  all  cases  the  drainage  system  was  laid  out  with  a  view  to 
keeping  clear  an  open  space  for  the  owner  to  drive  his  mowing  machine 
on  hard  ground  rather  than  over  ditches  and  to  save  him  needless 
expense  in  building  bridges.  In  every  case  the  ditching  was  laid  out 
in  the  presence  of  the  owner  and  with  his  approval. 

The  entire  section  as  shown  on  the  map  {^g,  3)  was  ditched  with 
the  exception  of  a  stump-bottom  lot  at  the  upland.  This  was  skipped 
after  a  conference  with  the  contractor  and  a  decision  rendered  that 
the  contract  did  not  include  that  sort  of  ground  to  be  ditched. 

An  inspection  last  June  showed  that  the  meadows  ditched  were  dry 
enough  to  allow  one  to  walk  over  them  with  ordinary  shoes,  boots 
not  being  necessary. 

The  contract  on  Island  Beach  in  Lacey  and  Berkeley  Townships 
was  taken  up  again  March  5.  The  entire  contract  was  dug  by  hand, 
and  in  all  cases  except  where  greater  width  was  required,  the  ditches 
were  15  inches  wide  and  dug  to  the  depth  of  the  sod.  The  turf  in 
this  section  was  4  to  15  inches  in  depth  and  lay  on  pure  white  beach 
sand  which  prevented  digging  deeper.  No  regular  system  of  ditching 
could  be  laid  out  on  account  of  the  numerous  sand  dunes;  it  was 
necessary  to  dig  the  ditches  around  them  except  in  a  few  cases  where 
there  was  no  other  expedient  but  to  cut  the  ditch  directly  through. 
Ditches  were  dug  around  in  all  possible  cases  so  they  would  remain 
open,  as  the  sand  in  the  dunes  constantly  filled  in  ditches  that  were 
cut  through. 
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The  map  (fig.  4)  shows  that  there  were  36  separate  jobs  in  all  and 
45  outlets.  The  outlets  have  to  be  cleaned  periodically  on  account 
of  the  rising  tides  filling  them  with  sand  and  a  10-day  cleaning  patrol 
is  now  in  force  by  the  Ocean  County  Mosquito  Commission.  Being 
almost  impossible  to  make  a  map  of  such  a  section  without  spending 
considerable  time,  an  aeroplane  map  was  procured  from  the  U.  S. 
Coast  and  Geodetic  Survey  showing  the  principal  ponds,  many  of  the 
old  ditches  of  a  previous  contract  and  an  excellent  outline  of  the 
shore.     These  features  allowed  orientation. 

The  contract  specified  that  the  work  was  to  be  done  by  April  1  and 
the  contractor  cut  the  last  ditch  on  March  31,  making  in  all  90,909 
feet  of  ditching  installed.  There  were  but  5  days  lost  on  account  of 
bad  weather. 

Special  Problems 

Outlets 

As  was  noted  above,  the  rising  tides  clog  the  outlets  with  sand, 
thereby  cutting  off  all  drainage.    I^ast  year,  in  accordance  with  the 
suggestion  of  the  senior  author  a  wooden  outlet  was  installed  which 
ran  out  under  the  beach  with  its  outlet  in  the  bay  and  with  a  tide- 
gate  hung  where  the  water  from  the  swamp  entered  the  flume.    Con- 
siderable trouble  was  experienced   with   continual   clogging  of  the 
flume,  so  it  was  decided  to  observe  conditions  during  the  entire  sum- 
mer to  ascertain  if  possible  a  means  of  keeping  the  flume  open.    Im- 
mense quantities  of  seaweed  came  floating  in  on   the  beach   with 
high  tide  and  westerly  wind,  making  sometimes  a  mass  75  feet  in 
width.     Suchi  ma;sses  of  seaweed  soon  formed  sand  shoals  and  the 
chimney  on  the  end  of  the  flume  was  clogged  continuously.    Screens 
were  placed  on  both  ends  to  keep  out  the  seaweed  from  the  bay  side 
and  the  algaB  from  the  swamp,  but  these  soon  proved  useless,  making 
the  clog  tighter  than  ever.    Therefore,  the  screens  were  removed.    It 
wa«  observed  that  the  tide-gate  was  not  functioning  so  it  was  removed 
also.    As  the  result  of  a, storm,  a  quantity  of  water  had  been  stored 
up  in  the  swamp  forming  considerable  head.     With  the  removal  of 
the  screens  and  the  tide-gate  the  water  rushed  out  and  scoured  the 
flume  clean,  and  it  has  remained  clean  ever  since.     The  water  rises 
and  falls  with  the  tide  and  the  fish  are  allowed  in  this  way  to  gest 
into  the  swamp. 

This  year  another  outlet  similar  to  the  above  was  installed ,  with 
the  exception  that  cast-iron  pipe  with  bolted  flanges  was  used  instead 
of  the  wooden  flume.  This  was  tried  for  the  following  reasons ;  (1) 
the  simplicity  of  installation  and  the  resultant  saving  of  time;  (?) 
the  doing  away  with  all  coffer  damming  and  pihng;  (  3)  the  g:uar?in- 
tee  of  the  pipe  for  50  years.    While  the  initial  cost  of  the  pipe  was 
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more  than  of  the  wooden  flume,  its  ease  of  installation  and  its 
durability  more  than  offset  its  difference  in  the  cost.  The  total  co?t 
of  the  two  jobs  was  practically  the  same. 


Larvicides 

Experiments  have  been  carried  on  with  two  larvicides  during  the 
past  season,  one  submitted  by  H.  F.  Kitchell  of  Dunellen,  N.  J.,  and 
the  other  by  the  Sanitaa  Company  of  Brooklyn,  X.  Y. 

In  the  case  of  the  first,  two  fresh-water  pools  and  one  salt-marsh 
pool  were  chosen.  A  proper  amount  of  larvicide  was  prepared  and 
placed  in  the  two  fresh-water  pools  and  in  30  minutes  the  larva^ 
were  dead.  In  10  days,  however,  breeding  was  again  observed.  In 
the  salt-water  pool  the  solution  would  not  emulsify  at  all.  Ad- 
mitting that  the  larvae  were  killed  in  the  fresh- water  pools,  its  price 
was  too  high  to  compete  successfully  with  the  fuel  oils  now  used  to 
advantage.  Its  greatly  advertised  feature  was  its  ability  to  remain 
in  solution  thus  preventing  breeding  in  that  pool  for  one  month  at 
least.  Its  failure  in  this  regard  and  the  price,  together  with  the  fact 
that  it  was  useless  in  salt  water,  showed  that  as  a  mosquito  larvicide  it 
was  of  little  use. 

In  the  second  case,  a  mixture  called  "Sanitas  Okol"  was  prepared. 
The  chemist  sent  to  observe  the  experiment  was  Eugene  Kohn,  of  the 
Pease  Laboratories,  of  Brookl}Ti.  A  solution  of  1  to  10,000  was  made 
and  two  fresh-water  pools  were  selected.  There  were  larvae  and  pupae 
in  each  pool.  In  the  first  pool  there  was  a  noticeable  reduction  of  the 
pupae,  but  many  emerged  despite  the  larvicide.  In  the  second  pool 
no  larvae  were  killed.  The  solution  did  not  mix  well  with  water  un- 
less thoroughly  agitated.  It  was  found  that  it  did  not  emulsify  in 
salt  water  at  all,  so  that  part  of  the  experiment  was  given  up.  As 
in  the  case  of  the  first  experiment  it  was  decided  that  Sanitas  Okol 
was  not  suitable  for  mosquito-extermination  purposes. 


County  Commission  Work 

During  the  year  just  passed,  Hudson,  Bergen,  Essex  and  Union 
have  continued  their  efforts  to  control  mosquitoesi  throughout  the  lim- 
its of  their  territory.  Passaic  has  continued  its  efforts  to  control 
mosquitoes  in  the  southern  half  of  the  county.  Middlesex,  Mon- 
mouth, Ocean  and  Cape  May  have  continued  to  devote  their  attention 
and  fundai  to  salt-marsh  drainage  and  maintenance.  Atlantic  has 
continued  to  devote  the  bulk  of  its  funds  to  salt-marsh  mosquitoes 
and  also  to  control  freshi-water  breeding  in  the  important  urban 
centers  of  the  countv. 
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The  year  has  seen  120,000  acres  of  salt  marsh  regularly  patrolled 
and  in  so  far  as  practicable  all  breeding  thereon  destroyed;  and 
320,000  acres  of  upland  regularly  patrolled  and  in  so  far  as  prac- 
ticable all  breeding  found  destroyed. 

The  salt  marsh  gave  forth  broods  in  a  normal  way,  that  is,  during 
the  summer  season  each  monthly  perigee  high  tide  initiated  a  brood 
and  more  or  less  of  it  escaped.  Large  broods  escaped  from  the  un- 
drained  areas  and  small  broods  or  none  from  the  drained  areas. 

As  usual,  the  brown  salt-marsh  mosquito  (Aedes  cantator)  was  the 
prevailing  form  emerging  from  the  salt  marsh  through  the  northern 
half  or  more  of  the  state.     During  the  first  broods  it  was  present 
through  the  southern  hatf  of  the  state.     As  the  season  progressed 
its  place  was  taken  by  the  white-banded  salt-marsh  mosquito  {Aedes 
S'Ollicitans),  with  the  exception  of   the  territory  comprised   of   the 
Upper  Hackensack  Valley,  where  such  salt-marsh  mosquitoes  as  breed 
belong  almost  if  not  quite  exclusively  to  the  fonner  species.     The 
small   salt-marsh  mosquito    (Aedes   tceniorh/i/nelms)    w-as   present  as 
usual.    There  was  nothing  of  an  unusual  character  in  the  salt-marsh 
enoergence  during  the  past  year.    The  house  mosquito  (CuJex  pipiens) 
ajid   the   fresh- water   swamp   mosquito    (Aedes   sylvestris)    likewise 
showed  no  unusual  feature.    The  malaria  mosquito  (Anopheles  quad- 
rim  aculatus) ,  however,  showed  a  considerable  extension  of  some  of 
its  normal  areas  and  the  disease  of  malaria  was  more  widespread 
during  this  year  than  for  many  years  previous. 

The  beneficial  results  of  mosquito  control  have  continued  to  appear 
in  the  increased  improvement  of  the  industrial  sections  of  the  salt- 
marsh  and  territory  adjacent  thereto,  and  in  the  seashore  resort  and 
urban  development. 

The  county  commissions  have  not  only  maintained  the  salt  marsh 
(l?!^  million  feet)  and  upland  drainage  already  established,  but 
have  increased  the  amount  of  salt-marsh  drainage  by  2,052,637  linear 
feet  of  the  ditching  10  inches  wide  and  approximately  30  inches  deep. 
On  the  basis  of  300  feet  to  the  acre,  this  new  drainage  on  the  salt 
marsh  would  represent  6,842  acres. 

The  amount  of  new  upland  drainage  established  by  the  commis- 
sions is  indeterminate  but  large.  The  status  of  drainage  on  the 
gait  marsh  is  set  forth  in  table  1. 


Digitized  by 


Google 


416 


NEW  JERSEY  AGRICULTURAL  COLLEGE 


I 
I 

1 


►1 


00186)010100 

X^unoo 


s  s 


Tf  ©  ^  ,H 

tf>  ©  o  »o 

W  iH  ©  ©      ao      r4 

CD  CD  »0  O      l^"      T-T 

i-H  00  CO  '*       SS       5C 


oopB^g  ^odm 


8 


^8 


00)68)010100 

if^unoo 


S   S  5  S   §   8 

b-       OQ      Ob      lO      ©       © 


ooi)B;g  ^odm 


ZJH 

an 

so 
no 


ZH 

®z 
aS 


oo]68|mmoo 
A'^unoo 


©  © 

^    2  f 

«s    *^  >3 

®  CO 


oopB^g  tjoam 


^   J:^ 


00188)010100 

^^unoo 


oo))9)g  :»aam 


©      ©      ©      ©      A      © 

©*    oT    ©*    ©     »*    ^"^ 
eo     CD     eo     iH     eo     M 


J2 


CO 


CD 
CO 


00)881010100 
A'JUTIOO 


^      2      g 


© 

s 

©' 


©       CO       »0 
o      ^      © 

©     Oi     » 


oo)4^g  ;nora 
-).iedxa  e;i??s 


C^CO-^liO^b-W® 
©iHFHT-'T-trHiHiH 
©OS0i©Od©Oi© 


© 


2 


Digitized  by 


Google 


EXPEEIMENT  STATION  REPORT. 


417 


-* 

b- 

« 

ir. 

^4 

« 

C^ 

1- 

b- 

09 

»0 

C 

51 

ir. 

-* 

"^ 

JC 

c 

M 

© 

Oi 

r 

C 

•^ 

cc 

« 

CM 

T- 

;c 

h- 

s* 

t- 

t' 

oc 

-* 

« 

b- 

<M 

i-T 

i 

ilJBOA    SIB^OJ, 

? 

iT. 

0- 

'i 

8 

« 

c^ 

a 

^ 

*" 

CM 

s 

•ig 

Q 

noissiraraoo 

_jj 

g 

Z 

A'^unoj 

$ 

« 

«M 

s 

s 

g> 

CO 

~  § 

1 

§8 

nopB^g  :jnara 

-M 

1 

s 

8 

-uedxia  ejw;ig 

O) 

1 

g 

rl 

tf 

* 

^ 

g 

g 

u: 

oc 

H 

uois«nnraoo 

■^ 

^ 

c^ 

"^ 

"^ 

^ 

« 

1 

5h 

•if:»unoj 

s 

« 

CC 

b- 

g 

;i 

ag 

* 

00 

g 

ap 

CO 

ss 

I-        tH        C 

00     ec     c 

5 

er 

f-4 

uopwig  rindui 

a> 

^ 

0" 

a 

c 

c 

cc 

-Ijadxa  «:»Bi^ig 

^ 

§ 

c 

c 

"  I 

>          ^ 

M 

T- 

1        b- 

P-.  8 

S  "S 

S 

s 

O      M 

g 

©      1- 

!      5 

> 

|S 

^H 

noi&siuiraoo 

1 

cr 

3 

-i 

■  1 

If 

r 

5                *H 

J.s 

h8 

*^ 

^ 

oc 

PC       « 

e^ 

ec      er 

"^ 

^      2 

S 

1  'p 

C 

© 

r     2 

Ji    S 

<j     ■ 

nopB4g  ;n»ai 

4-» 

tf 

;           « 

Z   8 

-Ijedxa  ^:»B-is 

Q^ 

t- 

*            or 

11 

«M 

^ 

C^ 

;       If 

) 

~c 

c 

r   c 

t- 

P 

CC 

a 

a 

> 

ii 

uoissiuiraoo 
A':junoj 

ll" 

s 

c 

>     r 
i     a 

i      cr 

oc 

.  i 

c^ 

> 

« 

'^ 

cr 

>      cr 

0- 

)         a 

^ 

it 

c^ 

»f: 

T- 

•^ 

_ 

•^ 

■^ 

oc 

er 

t- 

CJ 

b- 

•^ 

nopB^S  ^a^™ 

•M 
S 

or 

c 

a- 

c 

c 

" .  © 

CM 

V 

-pedxa  e^F^is 

£ 

\r. 

c 

0* 

a- 

C" 

© 

1 

a- 

cr 

b- 

CM 

" 

""5 

c^ 

^ 

^ 

«c 

1* 

« 

c 

"^ 

b- 

>      1 

b- 

t>- 

© 

CM 

a 

no]ssiraraoo 

4^ 

1-': 

oc 

c 

Tf 

c 

»c 

a 

CM 

^ 

.s 

St 

§8 

.    ^:junoo 

1 

If: 

C 
K 

I* 

7i 

i 

i 

cc 
eo 

s 

uoT^B^g  4nara 

■M 

t- 

b- 

»H 

•l 

^ 

-T.iodxa  e:»Fi!S 

1 

cc 
»5 

o 

.a 

4^ 

02 
< 

c 
c 

a 

a 

c 

QQ 

1 

s 

h 

"O 

"c^j 

"^ 

r 

T 

b- 

oc 

C 

© 

d 

CO 

i 

c 

2 

C 

s 

c 

C: 

c- 

c 

a 

Ol 

27 


Digitized  by 


Google 


418  NEW  JERSEY  AGRICULTURAL  COLLEGE 

As  the  county  mosquito  commission  work  has  developed,  commis- 
sion employees  haye  become  highly  trained  and  experienced  in  the 
practical  work  of  control.  For  a  number  of  years  executives  in 
charge  of  mosquito-control  work  have  had  an  unofficial  organization 
which  held  more  or  less  regular  meetings  where  common  problems 
could  be  discussed  and  ideas  interchanged.  This  organization  has 
recently  taken  on  the  name  of  the  Associated  Executives  of  Mosquito- 
Control  in  New  Jersey,  and  has  been  recognized  by  the  New  Jersey 
Mosquito  Extermination  Association  as  a  useful  and  proper  instru- 
ment in  furthering  the  work  of  control  itself. 

The  New  Jersey  Mosquito  Extermination  Association  has  continued 
its  work  of  educating  its  membership  and  crystallizing  anti-mosquito 
sentiment  throughout  the  state.  It  held  one  regular  meeting  during 
the  year  in  which  the  status  of  mosquito-control  work  in  New  Jersey 
and  the  country  was  considered  through  the  medium  of  papers 
presented  by  the  men  who  have  been  engaged  in  carrying  on  the 
practical  work  itself. 


Extending  Aid  to  Boards  of  Health,  Other  Organizatiims  and 

Individuals 

During  the  year  mosquito  campaigns  were  started  in  Mountain 
Lakes,  Franklin,  Somerville  and  Flemington. 

On  March  29  an  inspection  and  a  survey  were  made  in  Mountain 
Lakes  at  the  request  of  the  Mountain  Lakes  Association.  The  in- 
spection showed  that  one  source  of  annoyance  was  from  the  swamps 
and  woodlands  about  Tabor,  north  of  Denville,  and  the  extensive  Lee 
and  Troy  meadows,  but  inasmuch  as  flights  from  these  meadows 
were  rare  the  effect  would  not  be  felt  more  than  a  week  at  a  time. 
Locally  bred  mosquitoes  would  form  the  main  annoyance  in  spots, 
but  a  very  dangerous  area  lies  to  the  southwest  in  a  swamp  and  wood- 
land, a  quarter  of  a  mile  east  of  the  Fox  Hills  Crossing  on  the  Den- 
ville and  Pine  Brook  Turnpike.  It  would  require  too  much  money 
thoroughly  to  drain  all  the  surrounding  territory  in  one  season,  so 
temporary  measures  were  suggested  such  as  oiling,  etc.  All  local 
breeding  places  such  as  cans,  pails,  roof  gutters,  barrels,  etc.,  could 
be  destroyed. 

On  April  27,  at  the  request  of  Mrs.  Mabel  Clarke,  Health  Officer 
of  Franklin,  this  department  made  a  survey  to  determine  if  con- 
ditions warranted  a  campaign  of  extermination.  No  larvae  were 
found  on  account  of  a  recent  oiling  of  all  places  by  the  board  of 
health  under  the  direction  of  Mrs.  Clarke,  but  a  thorough  inspection 
was  made  with  reference  to  draining,  filling  in,  etc.,  and  also  a  scheme 
for  periodic  inspections.  A  definite  plan  was  made  and  submitted  to 
both  the  mayor  and  the  president  of  the  board  of  health,  who  were 
in  hearty  accord.  Eecent  reports  show  that  the  work  has  produced 
results. 
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I^st  May  the  mayor  of  Somerville  appointed  a  mosquito  commis- 
sion of  three  members  for  extermination  work  in  that  town,  and  at 
the  request  of  its  chairman,  Dr.  Launeelot  Ely,  the  junior  author  at- 
tended a  meeting  on  May  13,  when  plans  were  prepared  and  discussed. 
A  superficial  inspection  was  made  with  the  entire  commission;  the 
character  of  the  places  visited  and  the  amount  of  mosquito  breeding 
found  justified  beginning  work  at  once. 

At  a  meeting  of  the  borough  council  the  plans  and  evidence  were 
submitted  and  a^  appropriation  of  $800  was  granted  to  start  the 
work.  Circulars  describing  the  entire  work  were  printed  and  dis- 
tributed and  an  inspector  was  hired. 

Excellent  progress  has  been  made,  and  a  report  to  this  office  shows 
that  considerable  work  has  been  done  and  noticeable  results  accom- 
plished. 

Interest  in  a  campaign  started  in  Flemington  was  aroused  by  the 
women's  club  through  their  activity  in  the  local  board  of  health. 
At  their  request  a  survey  was  made  on  May  23  and  breeding  was 
found  throughout  the  town  in  large  quantities.  A  plan  of  procedure 
was  made  and  at  once  carried  out.  An  exhibit  was  arranged  in  the 
window  of  the  National  Bank  on  the  main  street  and  later  in  the 
rooms  of  the  Red  Cross.  This  exhibit  was  the  means  of  arousing 
public  interest.  Shortly  aften^^ard  oil  was  purchased  and  an  inspector 
hired  to  get  the  work  under  way.  Results  have  been  noted  in  fewer 
mosquitoes  on  the  wing. 


Financial   Statement  of  the  State   Experiment  Station's  Mosquito  Work 

Total  appropriation    $16,500.00 

Salt  marsh  ditching  contracts   $7,000.00 

Salaries  and  wages   6,125.84 

Advertising  for  proposals   53.04 

Express,  freight  and  cartage    25.52 

Office  and  field  equipment   219.14 

Materials  for  installation  of  two  sluiceways 450.00 

Miscellaneous  hour  and  day  labor   319.00 

Blue  prints  and  photographic  supplies 64.81 

Postage    60.00 

Small  printing  and  stationery    3.75 

Telephone  and  telegraph  67.43 

Traveling   expenses    , 2,040.02 

Reverting  to  State  Treasury   71.45 

$16,500.00 
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Report  of  the  Department  of  Plant 
Pathology 

Melville  Thurston  Cook 


INTRODUCTION 

The  organization  of  the  department  during  the  past  year  was 
very  similar  to  that  of  the  preceding  year.  Dr.  Wm.  H.  Martin, 
associate  plant  pathologist,  continues  with  uai  a^.  potato  specialist 
and  devotes  a  considerable  part  of  his  time  to  the  study  of  the  dis- 
eases of  potatoes.  His  special  problems  in  pathology  were  the  control 
of  common  scab  of  the  potato  by  the  use  of  sulfur  and  spraying  for 
the  control  of  foliage  diseases.     His  report  will  be  found  on  p.  435- 

Dr.  R.  F.  Poole,  fellow  in  plant  pathology  and  assistant  plant 
pathologist  in  charge  of  work  on  diseases  of  sweet  potatoes  and  toma- 
toes, completed  his  work  on  "The  Root  Rot  of  the  Celery"  and  re- 
ceived the  degree  of  Doctor  of  Philosophy  on  June  14.  He  has  also 
done  considerable  work  on  the  root  rot  of  the  horse-radish  (p.  461- 
468).  He  will  continue  with  us  as  assistant  plant  pathologist,  giving 
practically  all  of  his  time  to  the  study  of  the  diseases  of  sweet  potatoes 
and  tomatoes. 

Dr.  C.  M.  Haenseler,  New  Jersey  Zinc  Company  Fellow,  completed 
his  work  on  "Fungi  Injurious  to  Paints"  and  received  the  degree  of 
Doctor  of  Philosophy  on  June  14.  During  the  past  year  he  did  some 
work  also  on  the  control  of  the  pear  fruit  and  leaf  spot  (p.  473-474) 
and  the  eggplant  wilt  (p.  469-472).  He  will  continue  with  us  next 
year  as  instructor  in  botany  and  plant  pathology. 

William  D.  Moore  (Clemson  College,  1920)  is  fellow  and  assistant 
in  plant  pathology.  He  is  giving  special  attention  to  the  study  of 
the  root  rots  of  com  and  peas. 

Gordon  W.  Fant  (Clemson  College,  1920)  is  fellow  and  assistant 
in  plant  pathology.  He  is  giving  special  attention  to  the  study  of 
the  brown  rot  of  the  peach  and  to  seed-bed  diseases. 

(433) 
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Research 

The  research  work  in  progress  involves  the  following  problems: 

In  the  charge  of  Mel.  T.  Cook : 

1.  The  influence  of  Bordeaux  and  other  spray  mixtures  on  potatoes. 

2.  The  influence  of  mosaic  and  leaf  roll  on  the  yield  of  potatoes. 

3.  The  transmission  of  Sclerotinia  cinerea  from  year  to  year. 

4.  Studies  on  the  morphology  of  peach  yellows. 

5.  Causes  of  tomato  rots. 

6.  Removal  of  fruit-tree  cankers. 

7.  Diseases  of  licorice. 

In  the  charge  of  Wm.  H.  Martin : 

1.  Control  of  foliage  diseases  of  the  potato  by  applications  of  Bordeaux 

mixture. 

2.  Investigation  of  the  use  of  elemental  sulfur  for  the  control  qf  common 

scab  of  potatoes. 

3.  A  study  of  the  fertilizer  requirements  of  potatoes. 

4.  Investigations  of  tuber-borne  diseases. 

5.  Physiological  studies  of  seed  potatoes. 

In  the  charge  of  R.  Frank  Poole : 

1.  Root  rot  of  celery. 

2.  Root  rot  of  horse-radish. 

3.  A  study  of  stem  rot  control  of  sweet  potatoes  by  seed  selection. 

4.  A  study  of  soil  treatments  as  affecting  the  control  of  "soil  rot,"  "pit" 

or  "pox"  of  sweet  potatoes. 

5.  A  study   of  the  dissemination   and  cause  of  scurf  of  sweet  potatoes 

under  different  soil  conditions. 
G.  A   study   is   being  made  in   general   of  all   storage  and   field   rots  of 
sweet  potatoes. 

In  the  charge  of  C.  M.  Haenseler: 
1.  A  new  wilt  disease  of  the  peach. 

In  the  charge  of  W.  D.  Moore : 

1.  Root  rot  of  the  pea. 

2.  Root  rot  of  corn. 

3.  Control  of  cherry  leaf  spot. 

4.  Control  of  strawberry  leaf  spot. 

In  the  charge  of  G.  W.  Fant : 

1.  Brown  rot  cankers  of  the  peach. 

2.  Control  of  seed-bed  diseases. 

3.  Control  of  the  fruit  and  leaf  spot  of  the  pear. 

4.  Comparative  testing  of  spray  and  dust  for  control  of  apple  diseases. 


Publications 

The  Station  publications  contributed  during  the  year  by  the  de- 
partment of  plant  pathology  are  Bulletin  345,  Circulars  122  and  123, 
and  papers  of  the  Journal  Series,  Nos.  12,  21,  26,  27,  and  29. 
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EPIDEMICS 

The  rainfall  during  the  spring,  summer  and  fall  of  1920  was 
heavier  than  usual  and  weather  conditions  were  very  similar  to  those 
af  1919.  The  winter  of  1920-21  was  exceptionally  mild.  The  earl}^ 
part  of  March,  1921,  was  ven-  warm,  followed  by  freezing  weather 
the  latter  part  of  ^larch  and  the  early  part  of  April.  Several  diseases 
have  been  severe  enough  to  be  listed  as  epidemics.  They  are  as  fol- 
lows: 

1.  The  brown  rot  of  the  peach  was  exceptionally  severe  in  1919  and  1920, 
the  blossom  blight  form  being  very  abundant.  The  early  frosts  in  192L  killed 
most  of  the  peach  buds.  The  blossom-blight  form  of  brown  rot  was  severe  in 
some  few  orchards  that  escaped  the  frost. 

2.  The  late  blight  of  the  potato  was  very  abundant  during  the  latter  part  of 
the  season  of  1920.    A  more  complete  discussion  will  be  found  on  page  435. 

3.  The  common  scab  of  the  potato  was  very  abundant  again  in  1920,  Dr. 
Martin  reports  more  fully  upon  its  prevalence,  and  his  studies  on  its  control 
by  the  use  of  sulfur  (page  442). 

4.  The  leaf  spot  of  the  cherry  was  very  destructive  in  1920.  It  was  the 
subject  of  one  orchard  experiment  by  Dr.  C.  M.  Haenseler  and  is  reported  on 
page  442.     It  is  very  severe  also  in  1921. 

5.  The  eggplant  irilt  continues  to  be  a  xery  important  disease".  It  was  the 
subject  of  an  experiment  by  Dr.  Haenseler  and  is  reported  on  page  409. 

6.  The  black  leg  of  the  cabbage  is  a  destructive  disease  which  was  very 
abundant  in  some  places,  especially  in  Camden  county.  This  crop  should 
receive  special  attention  of  a  well  trained  plant  pathologist. 

7.  A  disease  of  tomatoes  which  we  have  designated  as  streak  was  very  de- 
structive. This  disease  has  been  observed  for  several  years  but  was  not  of 
much  importance  until  1920.  The  Experiment  Station  literature  for  a  period 
of  nearly  thirty  years  contains  references  to  this  or  a  very  similar  disease. 
The  disease  is  more  or  less  prevalent  in  the  greenhouses  during  the  winter  and 
has  been  the  subject  of  special  study  by  Dr.  C.  R.  Orton  of  the  Pennsylvania 
Experiment  Station.  The  same  or  a  similar  disease  is  reported  from  the 
Pacific  Coast.  It  may  be  the  same  as  the  Grand  Rapids  wilt.  It  should 
receive  careful  attention  of  a  trained  plant  pathologist. 

8.  A  bacterial  rot  of  seed  potatoes  after  planting  was  very  prevalent  in  the 
state,  especially  in  Monmouth  county  during  the  early  spring  of  1921.  It  was 
mostly  due  to  Bacillus  vulgarus  but  was  complicated  by  the  presence  of  a 
small  amount  of  Fusarium  sp.  and  by  wire-worms  in  many  fields.  In  some 
cases  the  losses  were  quite  heavy. 


OTHER  IMPORTANT  DISEASES 

Other  very  important  diseases  which  are  worthy  of  special  atten- 
tion are: 

1.  Th^  root  rot  of  the  pea  which  was  so  very  destructive  in  1919  was  of 
little  importance  in  1920,  but  an  examination  of  the  fields  showed  that  the 
organism  was  present.  Evidently  the  weather  conditions  were  unfavorable  for 
its  development.  It  is  very  destructive  in  1921  and  will  probably  result  in 
reduced  acreage  in  the  future.  Mr.  Moore  is  giving  some  attention  to  the 
problems  but  it  is  of  sufliciout  importance  to  require  the  full  time  of  a  trained 
man. 
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2.  The  leaf  and  fruit  spot  of  the  pear  and  quince  {Fahrea  maculata}  (Lev. 
Atk.)  was  quite  severe  on  the  foliage  but  the  pear  crop  was  small.  Experi- 
mental spraying  for  the  control  of  this  disease  was  carried  on  by  Dr.  C.  M. 
Haenseler.  The  results  are  given  on  page  473.  The  work  i«s  being  continued 
by  Mr.  Fant. 

3.  The  root  rot  of  celery  is  the  subject  of  Dr.  Poole's  special  work.  A 
brief  report  of  his  work  will  be  found  on  page  461.  A  complete  report  w^ill 
be  published  in  bulletin  form. 

4.  The  root  rot  of  com  was  less  severe  than  usual  but  is  of  such  great  im- 
portance that  it  has  been  assigned  to  Mr.  Moore  for  special  study. 

5.  7' he  root  rot  of  horse-radish  continues  to  be  a  very  destructive  disease. 
Dr.  Poole's  report  on  this  disease  will  be  found  on  page  464. 

6.  The  cherry  leaf  spot  was  very  severe  in  1920  and  again  in  1921.  It  ivas 
the  subject  of  an  orchard  test. 

7.  The  diseases  of  small  fruits  are  the  causes  of  very  heavy  losses  whicb  are 
not  generally  recognized  by  the  growers.  We  should  have  a  careful  survey  of 
these  diseases  and  some  provisions  should  be  made  for  their  study. 

8.  The  Fusarium  wilt  of  the  tomato  is  prevalent  in  South  Jersey  and  the 
growers  do  not  realize  its  importance^  It  should  receive  attention  frona  the 
standpoint  of  developing  resistant  varieties.  It  is  likely  to  become  an  ex- 
tremely serious  disease  in  the  very  near  future. 

9.  Seed-bed  diseases  due  to  several  causes  are  becoming  more  and  more  im- 
portant.   This  problem  has  been  assigned  to  Mr.  Fant  for  special  study. 


COOPERATIVE  WORK  WITH  THE  STATE  DEPARTMENT 
OF  AGRICULTURE 

A  great  deal  of  the  work  of  this  department  is  closely  associated 
with  the  work  of  the  New  Jersey  Department  of  Agriculture.  Un- 
fortunately, we  do  not  have  the  necessary  funds  for  scouting  for  such 
diseases  as  potato  wart  and  blister  rust  of  the  white  pine,  which  are 
likely  to  be  introduced  at  any  time.  Fortunately  there  has  been  no 
cases  of  "take  all/^  flag  smut  or  nematode  of  wheat  reported  thus  far. 
The  nurseries  are  inspected  annually  and  a  close  watch  is  kept  on 
nursery  stock  coming  into  the  state.  Certification  of  seed  potatoes 
is  being  carried  on  with  encouraging  results.  Some  little  scouting 
i?  done  in  cooperation  with  the  United  States  Bureau  of  Plant  In- 
dustry. 

NEEDS  OF  THE  DEPARTMENT 

The  force  of  workers  is  not  large  enough  to  meet  the  increasing 
demands  for  work  on  plant  diseases.  Consequently,  workers  in  other 
departments,  whoi  are  not  trained  in  plant  pathology,  sometimes 
respond  to  these  demands  with  results  that  are  not  altogether  satis- 
factory. The  greatest  efficiency  and  economy  cannot  be  obtained  by 
employing  men  to  do  work  for  which  they  are  not  trained. 

The  most  urgent  needs  are  as  follows : 

1.  A  weU  trained  plant  pathologist  is  needed  to  conduct  and  direct  many  of 
the  field  tests  which  are  urgently  needed.  Some  of  this  work  could  very  prop- 
erly be  handled  by  a  well  trained  extension  pathologist. 
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2.  One  or  more  well  trained  men  are  needed  for  research  on  the  more  com- 
plicated and  difficult  diseases,  such  as  yellows,  mosaics  and  similar  diseases. 

3.  We  are  in  very  great  need  of  a  trained  plant  pathologist  to  conduct  ex- 
perimental work  for  the  development  of  disease-resistant  strains.  This  is  one 
of  the  most  fruitful  lines  of  work  for  development  at  this  time.  Some  of  the 
most  important  problems  are  the  root  rot  of  the  pea,  the  wilt  of  the  tomato, 
the  wilt  of  the  eggplant  and  the  black  leg  of  cabbage. 

4.  The  diseases  due  to  soil  organisms,  especially  the  wilt  diseases,  are 
attracting  more  and  more  attention.  They  are  complicated  with  such  physio- 
logical factors  as  moisture  and  temperature  and  require  the  attention  of 
especially  trained  men. 

5.  The  diseases  of  grain  and  forage  crops,  small  fruits  and  vegetables  are 
causing  heavy  losses  and  should  receive  attention.  The  losses  are  not  appre- 
ciated by  the  growers. 

6.  Many  of  the  storage  rots  of  fruits  and  vegetables,  especially  sweet  pota- 
toes, are  due  to  the  same  organisms  as  those  that  cause  heavy  losses  in  the 
field.  Much  of  the  loss  in  transportation  also  is  due  to  these  same  causes. 
These  problems  should  be  studied  by  trained  men. 


THE  HERBARIUM 

The  herbarium,  which  was  at  one  time  an  exceptionally  good  col- 
lection of  plants  for  study,  has  been  neglected  for  many  years.  We 
are  in  great  need  of  a  well  kept  herbarium  of  parasitic  fungi.  Our 
working!  conditions  are  such  that  we  have  not  added  to  nor  given 
proper  care  to  the  existing  collections.  Tbie  mounted  plants  should 
be  gone  over  very  carefuldy  and  put  in  place  and  the  large  collection 
of  unmounted  plants  (mostly  fungi)  should  be  mounted  and  care- 
fully distributed  so  that  they  can  be  used.  Prof.  6.  W.  Martin  has 
given  some  attention  to  this  work  during  the  past  year  but  his  time 
has  been  very  limited.  In  connection  with  the  herbarium  some 
arrangements  should  be  made  for  keeping  a  more  satisfactory  record 
of  the  diseases  reported  each  year. 


DISEASES  OF  THE  YEAR 

The  most  important  diseases  of  the  year  as  collected  by  the  mem- 
bers of  the  department  and  sent  in  by  correspondents  are  as  follows : 

Alfalfa 

Leaf  Spot  (Pseudopiziza  medicaginis  (Lib.)  Sacc).  This  disease  was  very 
severe  but  probably  no  more  severe  than  in  previous  years.  The  diseased 
leaves  faU  more  readily  than  healthy  leaves  and  the  loss  is  quite  heavy. 

Other  Leaf  Spots  due  to  various  causes  which  have  been  recorded  in 
previous  reports  were  found  occasionally  but  were  of  no  importance. 

Ampelopsis 

Leaf  Spot  {Phyllosticta  ampelopaidia  Ell.  &  Mart.).  This  disease  was  less 
prevalent  than  usual  and  of  little  importance. 
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Apple 

Crowx  Gall  and  Hairy  Root  (Bacillus  tumefaciens  S.  &  T.).  Com- 
mon on  the  apple  and  many  other  plants.  Many  apple  and  peach  trees  are 
no  doubt  weakened  by  this  disease.  It  is  doubtless  the  cause  of  poor  growths 
in  many  cases. 

Black  Rot  (Sphwropsis  malorum  Pk.).  Very  common  but  no  more  severe 
than  usual. 

Bitter  Rot  {Glomerell<i  rufomaculans  (Berk.)  S.  &  van  S.).  Present  but 
not  a  serious  disease. 

Blossom  End  Rot  {Alternaria  sp.).  Very  common  but  not  serious.  It 
is  very  often  associated  with  arsenical  injury. 

Jonathan  Spot   {Alternaria  sp.).     Very  abundant. 

Fire  Blight  {Bacillus  amylovorus  (Burr.)  DeToni).  Not  serious  in  many 
orchards. 

Blotch  {Phyllosticta  solitaria  E.  &  E.).  Very  severe  on  the  Smith  Cider 
variety. 

Sooty  Blotch  {Phyllachora  pomigena  (Schu.)  Sacc).  Not  important  in 
well  sprayed  orchards. 

Scab  {Venturia  inequalis  (Cooke)  Wint.).  Common,  especially  in  unsprayed 
orchards.    More  prevalent  in  1921  than  in  1920. 

Rust  {Oymnosporangium  juniperi-virginianw  Schw.).  Very  severe  in  a  few 
localities. 

Fruit  Spot  {Cylindrosporium  pomi  Brooks).  Quite  serious  in  several  or- 
chards which  were  not  well  sprayed. 

Mildew   {Sphcerotheca  mali   (Duby)   Burr.).     Occasional. 

Blister  Canker   {Numularia  discreta    (Schw.)    TulL).     Occasional. 

Stiffen   (?).     Very  common. 

Water  Core  (?).    Occasional. 

Low  Temperature  in  early  spring,  resulting  in  leaf  fall  later  in  the  season. 

Asters 

Yellows  (cause  unknown).  This  disease  is  more  or  less  prevalent  every 
year. 

Wilt  {Fusarium  sp.).     Occasional. 

Beans 

Anthracnose  { Collet otrichu^m  lindemuthianum  (Sacc.  &  Magn.)  Bri.  & 
Cav. ) .    Prevalent  throughout  the  state  and  destructive. 

Leaf  and  Pod  Spots  {Diaporthe  phaseolus  (C.  &  E.)  Sacc).  Prevalent 
especially  in  the  southern  part  of  the.  state,  but  not  very  destructive. 

Downy  Mildew  {Phytophthora  phaseoli  Thaxter).  Very  abundant  and  very 
severe  throughout  the  state. 

Root  Rot  {Rhizoctonia).  Very  common  on  the  roots  and  sometimes  very 
destructive. 

Rust   (Uromyces  appvndiculatvs  (Pers.)   Lev.).     Rare. 

Bacterial  Blight  {Pseudomonas  phaseoli  E.  F.  Smith).  Occasional  early 
in  the  season.     More  prevalent  than  usual  in  1921. 

Beets 

Leaf  Spot  {Cercospora  leticola  Sacc).  Very  abundant  but  not  considered 
of  any  importance. 


Digitized  by 


Google 


EXPERIMENT  STATION  REPORT.  429 

Blackberry 

Anthracnose  {OlcBOsporium  venetum  Speg.).  Common  but  of  relatively 
little  importance. 

Leaf  Spot   (Septoria  ruhi  West).     Common  but  of  very  little  importance. 

Rust  (Oymnoconia  peckiana  (Howe)  Tranz.).  Common  and  sometimes  de- 
structive. * 

(See  Dewberry  and  Raspberry) 

Cabbage,  Cauliflower  and  Kohlrabi 

Black  Leg  (Phoma  Ungam  (Tode)  Desmaz.).  Prevalent  in  the  southern 
part  of  the  state  and  very  severe  in  Camden  co.unty. 

Yellows    {FusaHum  conglutinans  WoUenw.).     Occasional. 

Black  Rot  (Paeudomonas  campeatris  (Pammel)  Smith).  Occasional,  and 
widely  distributed  throughout  the  state. 

Club  Root  (Plasmodiophora  hrassicw  Wor.).  Occasional.  Sometimes  very 
destructive. 

Cantaloupe 

(See  Muskmelon) 
Carnation 

Rust  (IJromyces  caryophyllinua  (Schrank)  Wint.).  Common  but  not 
serious. 

Root  Rot  (Corticium  vagum  B.  &  C.  var.  solani  Burt.).  Common  but  not 
serious. 

Catalpa 

Leaf  Spot  (Phyllosticta  catalpw  Ell  &  Mart.).  Common  and  sometimes  the 
cause  of  heavy  leaf  fall. 

Cedar 

Rust  (Oymtvosporangiunt  juniperi-rirginianw  Schw.).  Very  abundant  in  re- 
stricted localities  throughout  the  state.  Reported  from  Monmouth,  Burlington 
and  Cape  May  counties. 

Celery 

Early  Leaf  Blight  (Cercospora  apii  Ft.).  Abundant  in  the  celery-growing 
districts  throughout  the  state. 

Late  Blight  (Septoria  petroaelini  Desm.  var.  apii  Br.  &  Car.).  Abundant 
in  the  celery-growing  districts  throughout  the  state. 

Root  Rot  (Scleratinia  lihertiana  Fckl.).    Occasional,  sometimes  severe. 

Crown  and  Heart  Rots  (Bacterial).  Very  severe  in  some  localities 
(page4Gl). 

Cherry 

Brown  Rot    (Sclerotinia  cinera   (Bon)    Schrot.).     Abundant  and  very  de- 
structive. 
Leaf  Spot  (Cylindrosporium  padi  Karst.).     Abundant  and  destructive. 
Low  Temperature  in  early  spring,  resulting  in  leaf  fall  later  in  the  season. 

Chestnut 

Blight  (Diaporthe  parasitica  Murrill).    Abundant. 
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Clover,  Red 
Rust  {Uromycea  trifolii  (Hedw.)   Lev.).    Common  but  of  no  importanee. 

Corn 

Smut  (Uatilago  sew  (Beckm.)  Urg.).  Very  common  and  in  sonae  cases 
serious. 

Wilt  (Fusarium  (?)  ).  Widely  distributed  throughout  the  state.  It  is  the 
subject  of  special  study. 

Wilt  {Pseudomonaa  stewarti  E.  F.  Smith).  Occasional  in  northern  part  of 
state.    Of  no  importance. 

Rust   {Puccinia  aorghii  Schw.).     Occasional  but  of  no  importance. 

Leaf  Blotch   (Helminthosporium  inconspicvum  C.  &  E.).     Common. 

Cowpea 

Leaf  Spot  (Cercoapora  dolichii  E.  &  E.).    Common. 

Cranberry 

Scald  {Ouignardia  vaccinii  Shear).  Widely  distributed  and  very  abundant 
in  the  cranberry  bogs  of  the  state. 

Rot  (Acanthorynchua  vaccimi  Shear).    More  or  less  common. 

Anthbacnose  {Glomerella  rufomaculans  v<iccinii  Shear).  Glceoaporium 
stage  common. 

Cucumbers 

Leaf  Spot  {Macrosporium  cucumerinum  C.  &  E.).    Common  and  destructive. 

Downy  Mildew  (Plasmopara  cuhensia  (B.  &  C)  Humphrey).  Common 
and  destructive. 

Wilt   {Bacillus  tracheiphilus   (E.  F.  Smith).     Very  common. 

Stem  Rot  {8clerotinia  lihertiana  Fckl.).  Common  on  plants  grown  under 
glass. 

Currant 

Anthracnose  {Gloeosporium  rihia  (Lib.)  M.  &  D.).    Very  common. 
Leaf  Spot  {Septoria'rihia  Desm.).     Common. 

Cane  Blight  (Botryosphwria  rihia  G.  &  D.).    Common  and  very  destructive. 
Rust  (Cronartium  rihicola  Kleb.).    Reported  from  two  localities. 


Dewberry  I 

Anthracnose  {Glceosporium  vetietum  Speg.).  Common  and  sometimes 
severe. 

Double  Blossom  {Fusarium  ruhi  Wint.).  Abundant  and  sometimes  in- 
jurious. 

Rust  {Gymnoconia  interstialis  (Howe)  Franz.).  Common  and  sometimes 
destructive. 

Leaf  Spot  {Sepioria  ruhi  West.).    Very  abundant  but  of  little  importance. 

Eggplant 

Lt5af  Blight  ( Phomopsis  vcTans  (Sacc.  &  Gyd.)  Harter).  Abundant  and 
in  some  cases  destructive. 

Wilt  (Verticillium  atbo-atrum  R.  &  B.).  Common  and  destructive  through- 
out the  state  (page  4(89). 
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Gooseberry 

Anthracnobe  (Pseudopesiza  rihis  Kleb.).     Glceosporium  stage  common. 
Leaf  Spot  {Septoria  rihis  Desm.).     Common. 

Grape 

Bi.ACK   liOT   (Gtiiffnnrdia  hidwellii   (PJll.)   V.  &  K.).     Abundant  and  severe. 

I>owNY  Mildew  (Plasmopara  viticoln  (B.  &  C\)  D.  T.).  Common  but 
not  serious. 

Necrosis  {Fusicoccvm  i-iticolum  Reddick).     Rare. 

(^HLOROSis.  Caused  the  loss  of  several  plants  in  one  locality  (Glaasboro). 
Cause  undetermined. 

Hollyhock 
Rust    (Puccinia  malracearum  Mont.).     Very  common. 

Horse  Chestnut 
Leaf  Spot  {Guignardia  crsculi  Stewart).     Very  common. 

Horse-Radish 

Rot    (Bacterial).     Very  common  and  very  destructive  in  one  locality   (page 
464). 

Root  Rot  (Thielaria  hasicola  B.  &  Br.)     Common  and  sometimes  destructive. 

Lettuce 

Drop  (Sclerotinia  lihertiana  Fckl.).    Common  and  sometimes  destructive. 

Lilac 

Mildew   {MicrospTicera  alni  (Walls.)   Wint.).     Very  common. 
Leaf  Spot   {Phyllosticta  halafedii  Ell.).     Common. 

Maple 

Tar  Spot  {Rhytisma  acerinum  (*Pers.)   Fr.).     Occasional. 

Leaf  Injuries  (cold  weather).  Many  complaints  came  in  during  the  spring 
of  1921  concerning  leaf  injuries  which  were  no  doubt  due  to  frost  and  un- 
favorable weather  conditions. 

Muskmelon 

Welt  (BfKnlluSt  tracheiplitia  E.  F.  Smith).  Common  and  sometimes 
destructive. 

Downy  Mildew  {Plaamopara  cuhenais.  (B.  &  C.)  Humphrey).  Common  and 
sometimes  severe. 

Leaf  Mold  (AHemaria  hrdsaicw  (Berk.)   Sacc).     Common  and  severe. 

Oats 

Smut  (Uatilago  levis  (K.  &  S.)  Magnus).     Common. 
Smut  (Ustilago  avenw  (Pers.)  Jens.).     Common. 
Rust  {Puccinia  coronata  Cda.).    Common. 
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Okra 
Wilt  {VerticilUum  alho-atrum  R.  &  B.).    Abundant  in  one  locality. 

Pea 

Leaf  Spot  (Aacochyta  pisi  Lib.).    Occasional. 

Root  Rot  (Fusarium  sp.).  Very  abundant  and  very  destructive.  BCeaviest 
losses  in  Burlin^on  and  Cape  May  counties. 

Peach 

Brown  Rot  {Sclerotinia  cinerea  (Bon.)  Schrot.).  Abundant  aDd  destruc- 
tive. 

Scab  (Cladosporium  carpophilum  Thum.).    Abundant  in  unsprayed  orchards. 

Leaf  Cubl  {Emoascus  deformans  (Berk.)  Fckl.).  Abundant  in  orcliards 
that  have  not  been  properly  sprayed. 

Shot-Hole  {Bacterium  pruni  B.  F.  Smith).    Abundant  in  some  localities. 

Mildew  (Podosphoiria  oxycanthw  (D.  C.)  DeBary).  One  case  on  the  fruit 
in  May,  1921. 

Yellows.    Common. 

Little  Peach.    Common. 

Crown  Gall  (Bacillus  tumefaciena  S.  &  T.).    Common. 

Winter  Injury.    In  some  cases  severe  and  dating  back  to  1917-18. 

Pear 

Fire  Blight  (Bacillus  amylovorus  (Burr.)  DeToni).  Common  throughout 
the  state  and  severe  in  a  few  orchards. 

Leaf  and  Fruit  Spot  (Fahrwa  maculata  Lev.).  Very  abundant  and  very 
destructive  in  some  orchards,  especially  in  the  southern  part  of  the  state. 

Leaf  Spot   {Septoria  pyricola  Desm.).     Abundant. 

Brown  Blotch  (Cause  undetermined).    Common. 

Scab  (Venturia  pyrina  Aderh.).  Common  where  the  orchards  have  been 
neglected. 

Pepper 

Anthracnose  {Colletotrichum  nigrum  E.  &  H.).    Common. 
Rot    (M^bcrosporium  sp.).     Common   on   fruits,   especially   those   that    have 
been  sunburned.  , 

Mosaic.     Common  but  apparently  of  little  importance. 
Sun  Scald.     Common  and  followed  by  fruit  rots. 
Leaf  Fall  (Cause  unknown).     Cause  of  heavy  losses. 

Pine 
Blister  Rust  of  white  pine. 

PFum 

Black  Knot  (Plowrightia  morlosa  (Schw.)  Thum.).  Common  throughout 
the  state. 

Brown  Rot  (Sclerotinia  cinerea  (Bon.)  Schrot.).  Common  throughout  the 
state  and  destructive. 
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Potato 

Brown  Stem  (Rhixoctonia) .  Common  but  not  as  destructive  as  in  previous 
years. 

Black  Leg  (BacilPus  phytopthorus  Appel).    Rare  in  1920;   common  in  1921. 

Scab   (Actinomyces  chromogenua  Gast.).     Much  more  abundant  th«.n  usual. 

Early  Blight  (Alternaria  solani  (E.  &  M.)  S.  &  G.).  Abundant  through- 
out the  state. 

Late  Blight  {Phytophthora  infeatans  DeBary).  Very  abundant  and  very 
destructive. 

Mosaic.    Very  severe  in  some  fields  of  Giants. 

Leaf  Roll.    Rare. 

Tip  Burn.    Common. 

Arsenical  Poisoning.  Common  and  usually  due  to  carelessness  in  applica- 
tion. 

Seed  Piece  Rot  {Bucillua  vulgarua).  Prevalent  in  some  parts  of  the  state 
during  spring  of  1921. 

Spindling  Sprouts.    Common.    Probably  due  to  several  causes. 

Quince 

Black  Rot  (Sphwropsis  malorum  Pk.).     Very  abundant  and  very  severe. 
Fire  Blight  (Bacillus  amylovorus  (Burr)  DeToni).     Common. 
Leaf  and  Fruit  Spot  {Fdbrcea  maculata  (Lev.)  Atk.).    Abundant  and  very 
severe. 

Rust  (Roatellia  aurentiana  Pk.).    Occasional. 

Raspberry 

Anthracnose  (Olorosporium  venetum  Speg.).     Abundant  and  destructive. 
Leaf  Spot  (Sepioria  ruhi  West.).    Abundant  but  of  little  importance. 
Cane    Blight    {Leptosphwria    coniothyrium    Fckl.).      (^ommon    and    some- 
times destructive. 
Crown  Gall    (Bacillus  tumefaciens  S.  &  T.).     Abundant  and  destructive. 

Rose 

Anthracnose   (OUrosporium  rosa;  Hals.).     Common  but  not  serious. 

Leaf  Blotch  (Actinonema  rosw  (Lib.)  Fr.).  Common  and  very  severe  in 
greenhouses. 

Leaf  Spot  (Phllostiata  rosicola  Massal.).  Abundant  and  sometimes  con^ 
fused  with  leaf  blotch. 

Cane  Blight  (Leptospha^ria  coniothyrium  (Sacc.)  Fckl.).  Common  and 
sometimes  serious. 

Powdery  Mildew  (i^ph^rrothcca  pannosa  (Wallr.)  Lev.).  Common  and 
frequently  very  injurious. 

Crown  Gall  (Bacillus  tumefaciens  S.  &  T.).  Frequent  and  sometimes 
serious. 

Rose   (Botrytis  sp.).     Causing  a  rotting  of  buds  in  the  greenhouse. 

Strawberry 

Leaf  Spot    (Myvospho'rclla  froffarier,   (Tul.)    Lidau).     Common. 
Leaf  Spot   (Ramularia  tulasnei  Sacc).     Common. 
Winter  Injury.     Occasional. 

•^8 


Digitized  by 


Google 


434  NEW  JERSEY  AGRICULTURAL  COLLEGP] 

Sun-Flower 
Rust   {Puccinia  helianthii  Schw.).     Occasional. 

Sweet  Potato 

Black  Rot  (Sphcpronema  fimlriatum  (E.  &  11.)  Sacc).     Abundant. 

Stem  Rot  oe  Yellow  Rot  {Fusarium  hatatatia  Wollen.  and  E.  Hyperos^y- 
nporium).    Abundant  and  the  cause  of  heavy  losses  (page  466). 

Scurf   iMonilochceiea  infuacans  E.  &  H.).     Very  common. 

Rots  {Rhizopua  nigricana  Ejr.,  Diaporthe  Balatatia  H.  &  F.,  Sclerotium 
hataticola  Taub,  Tricoderma  kcpniffii  and  PeniciUium  sp.).  Very  abundant, 
especially  in  storage. 

Pox  (Cytoapora  batata  Elliott).     Occasional. 

Seed-Bed  Rot  {Fuaarium  sp.).     Occasional. 

Sycamore 

Anthracnose  {Gnomonia  veneta  (S.  &  S.)-  Kleb.).  Very  common;  some- 
times destructive  in   nurseries. 

Sun  Scald.     Several  well  defined  cases.     In  some  cases  the  trees  died. 

Tomatoes 

Leaf  Bligkt  {Sept oria  lycoperaici  Speg.).  Abundant  and  very  destructive 
(page  463). 

Fruit  Rot  {Macroaporium  aolani  E.  &  M.).     Common  and  very  destructive. 

Anthracnose  {Collet otrichum  phomoidea  (Sacc.)  Chester).  Abundant  and 
very  destructive. 

Stem  Blight  or  Wilt  {Fuaarium  lycoperaici  Sacc).  Abundant  in  one 
locality. 

Streak   (Cause  unknown).     Very  abundant  in  some  fields  in  1921. 

Mosaic     Abundant. 

loEAF  Mold  {Cladoaporium  fulvum  Ck.).  Common  in  greenhouses  and 
very  severe. 

Leaf  Roll  (Cause  unknown).  Common  and  apparently  becoming  more 
serious. 

Walnut 

Leaf  Spot  {Maraonia  juglandia  (Lib.)  Sacc).  Abundant  and  cause  of 
early  fall  of  foliage. 

Bacterial  Spot  of  Leaf  and  Fruit  (Paeudomonaa  juglandia  Pierce). 
Abundant  on  English  walnuts  and  the  cause  of  many  inquiries. 

Watermelons 

Anthracnose  {GoUetotrichum  lagenarium  (Passe.)  E.  &  H.).  Very  abun- 
dant. 

Wheat 

Rust   {Puccinia  voronata  Cda.).     Common. 

Rust   {Puccinia  ruhigovera   (De  C.)   Wint.).     Common. 

Rust   {Puccinia  triticinia  Erh.).     Common. 

Smut   (Tilletia  fwtena  (B.  &  C.)   Trel.).     Common. 

Smut   {Tilletia  tritict  (Bei.)  Wint.).     Common. 

Smut    {TJatilago  tritici   (Pers.)    Jens.).     Common. 

Mold  {Cladoaporium  herbarium  (Pers.)  Lk.).    Abundant. 

Scab  {Oihherella  aauhinetti  (Mont.)  Sacc).    Very  common  and  destructive. 
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REPORT  OF  POTATO-SPRAYING  TESTS 

William  H.  Martin 

Thie  cooperative  potato-spraying  tests  were  continued  during  the 
summer  of  1920.  In  addition  to  the  regular  spray  schedule  a  com- 
parison was  made  of  various  strengths  of  Bordeaux  mixture  and  the 
value  of  eanly  and  late  applications  of  the  standard  5-5-50  mixture. 

Comparison  of  Various  Strengths  of  Bordeaux  Mixture 

The  soil  on  which  this  test  was  conducted  is  a  Sassafras  loam  to 
sandy  loam  in  excellent  condition  and  well  adapted  to  potatoes.  The 
field  was  planted  with  home-grown  Irish  Cobblers.  At  the  time  of 
planting,  1  ton  of  a  4-8-3  fertilizer  was  applied  pef  acre. 

The  purpose  of  this  test  was  to  compare  the  value  of  various 
amounts  of  copper  for  the  control  of  tip-bum  and  early  blight.  The 
standard  5-5-50  mixture  was  compared  with  a  4-4-50  mixture.  In 
both  cas^s  the  sprays  were  applied  at  the  rate  of  100  gallons  per 
acre.  The  sprayer  used  for  this  work  was  a  traction  machine,  and  a 
uniform  pressure  of  150  pounds  was  maintained  for  all  of  the  work. 
The  machine  was  equipped  to  spray  4  rows.  Three  nozzles  were 
used  to  the  row,  one  nozzle  was  directed  downward  while  the  other  two 
were  pointed  inward,  which  plan  gives  a  very  good  covering. 

Five  spray  applications  in  all  were  made  on  the  following  dates. 
The  first  application  was  made  on  June  8  when  the  plants  were  6 
inches  high.  The  second,  third  and  fourth  applications  were  made 
June  18  and  29;  and  July  9,  respectively.  Up  until  this  time  no 
foliage  diseases  of  any  kind  had  appeared  on  either  the  Bordeaux  or 
the  check  plots.  At  the  time  of  the  fifth  application,  July  22,  the 
plots  receiving  the  copper  sprays  were  still  green,  while  the  check 
plots  were  heavily  infected  with  tip-bum  and  early  blight.  In  this 
test  the  check  plots  were  sprayed  with  arsenate  of  lead  at  the  rate 
of  6  pounds  of  the  powder  per  acre.  In  this  connection  the  question 
might  be  raised  as  to  whether  this  does  not  explain  the  relatively 
small  increases  resulting  from  previous  spraying  tests  with  Bordeaux 
mixture  in  New  Jersey.  There  is  little  doubt  but  that  if  the  check 
plots  received  the  treatment  given  the  general  fields  by  a  majority 
of  the  growers  a  greater  difference  would  be  observed  between  the 
so-called  check  plot^  and  the  treated  plots.  In  most  instances  the 
New  Jersey  growers  use  an  arsenate  of  lead  or  paris  green  dust  for 
the  control  of  insects ;  where  the  liquid  is  applied  the  pressure  is 
usually  very  low  and  the  machine  is  frequently  equipped  with  but  one 
nozzle  to  the  row.  As  will  be  shown  later  in  this  report,  thorough 
spraying  with  arsenate  of  lead  can  be  expected  to  give  an  increase  in 
yield  over  dusted  plants  and  probably  over  those  poorly  sprayed. 
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In  table  1  is  given  the  arrangement  of  the  plots  together  with  the 
yield  per  acre  for  each  plot.  The  last  column  of  the  table  gives  the 
number  of  dead  leaves  on  thej  various  plots  on  August  3.  These 
data  were  obtained  by  making  a  count  of  the  number  of  dead  leaves 
on  every  tenth  plant  on  the  middle  row  of  each  plot. 

Thfe  average  yield  of  the  plots  sprayed  with  arsenate  of  lead  is 
260.3  bushels  per  acre  bb  compared  with  281.4  bushels  and  266 
bushels  for  the  plots  receiving  the  5-5-50  and  the  4-4-50  mixtures, 
respectively.  On  the  basis  of  dead  leaves  from  the  count  made 
August  3  there  was  also  a  difference  in  favor  of  the  5-5-50  mixture. 
The  average  number  of  dead  leaves  on  the  check  plots  was  93.3  per 
cent  as  compared  with  70.3  per  cent  on  the  5-5-50  plots  and  76.3  per 
cent  on  the  4-4-50  plots. 

TftUe  1 

Comparison  of  Different  Strengths  of  Bordeaux  Mixture — 
Irish  Cobbler  Variety  of  Pototoes 


TREATMENT 

a 

s 

Si 

.    is 

Check— 
Arsenate  of  lead 

bu. 
279.5 

bu. 

bu. 

percent 
92 

Bordeaux  mixture — 

5-5-50  and  arsenate  of  lead 

283.4 

269.2 

+  14.2 

76 

Bordeaux  mixture — 

4-4-50  and  arsenate  of  lead.  . . . .  . 

270.6 

260.2 

+  10.4 

76 

Check— 

Arsenate   of    lead . 

250.6 

93 

Bordeaux  mixture — 

5-5-50  and  arsenate  of  lead 

273.9 

2.55.2 

+  18.7 

68 

Bordeaux  mixture — 

4-4r50  and  arsenate  of  lead 

260.9 

259.8 

+    1.1 

77 

Check— 
Arsenate   of  lead 

264.6 

93 

Bordeaux  mixture — 

5-5-50  and  arsenate  of  lead 

288.2 

2.59.1 

+  29.1 

67 

Bordeaux  mixture-^ 

4-4-50  and  arsenate  of  lead. . . . . . 

266.6 

252.8 

+  13.8 

76 

Check—                                        ,    ' 
Arsenate  of  lead    ... ....... 

246.5; 

•.      .V.'...-     . 

98 

1    ■"' ' 
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These  results  were  obtained  in  the  absence  of  late  blight;  the  in- 
creased yield  as  the  result  of  spraying  no  doubt  resulting  from  the 
control  of  tip-bum  and  early  blight.  Tip-burn  was  abundant  and  the 
diilerenee  in  appearance  between  the  plots  sprayed  with  Bordeaux 
mixture  and  of  those  sprayed  with  arsenate  of  lead  was  greater  than 
is  indicated  by  the  count  of  dead  leaves. 

From.'  the  resultsi  of  this  test,  it  is  apparent  that  the  use  of  5-5-50 
Bordeaux  mixture  can  be  expected  to  give  better  control  of  tip-bum 
and  early  blight  than  the  4-4-50  mixture. 


Comparison  of  Elarly  and  Late  Spray  Applications 

In  the  same  field  in  which  the  work  just  reported  was  conducted 
a  comparison  was  made  of  the  relative  value  of  early  and  late  ap- 
plications of  Bordeaux  mixture  for  the  control  of  tip-burn  and  earlv 
blight. 

The  plots  receiving  the  early  applieation-s  were  sprayed  on  June  8, 
18  and  29,  and  those  receiving  the  late  applications  on  June  29  and 
July  9  and  22.  The  check  plots  were  sprayed  with  arsenate  of  lead 
at  the  rate  of  6  pounds  of  the  powder  to  the  acre. 

The  arrangement  of  the  plot-s  and  the  yield  per  acre  are  given  in 
table  2.  The  average  yield  of  the  check  plots  was  259.4  bushels  per 
acre,  of  the  plots  receiving  the  early  applications  240.3  bushels  per 
acre,  and  of  those  receiving  the  late  applications  273.1  bushels  per 
ax3re.  It  is  apparent  that  the  plots  receiving  the  early  applications 
showed  a  decrease  of  19.1  bus^liels  over  the  check  plots,  while  those 
receiving  the  late  applications  showed  an  increase  of  13.7  bushels. 

As  in  the  previous  test  a  count  of  the  dea-d  leaves  was  made  on 
August  3.  At  that  time  98  per  cent  of  the  leaves  on  the  check  plots 
were  dead,  on  the  plots  receiving  the  early  applications  91  per  cent 
of  the  leaves  were  dead,  while  on  the  plots-  receiving  the  late  appli- 
cations 75  per  cent  were  dead. 

It  is  interesting  to  compare  the  yield  of  these  plots  with  that  of 
the  plots  in  the  same  field  receiving  5  applications.  The  average  yield 
of  the  check  plots  for  these  two  tests  was  260.3  bushels  and  259.4 
bushels,  per  acre,  indicating)  that  there  was  little  difference  in  the 
soil  in  various  parts  of  the  field.  The  average  yield  of  the  plots 
sprayed  five  times  with  Bordeaux  mixture  was  281.4  bushels  per  acre, 
for  those  receiving  the  three  late  applications,  273.1  bushels  and  for 
those  receiving  the  early  applications  240.3  bushels  per  acre. 
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Table  2 

Yield  of  Potatoes  per  Acre  in  Comparison  of  Early  and  Late 
Spray  Applications,  Irish  Cobbler  Variety 


TREATMENT 

Seriesi  A 

Series  B 

Series  C 

Average 

Check — Arsenate  of  lead 

bu. 
242.3 

241.3 

305.4 
290.3 

bu. 
249.2 

239.3 

278.3 
272.9 

bu. 
245.6 

240  .'4 

268.4 
256.3 

bu. 
245.7 

Boi-deaux   mixture  and   arsenate   of 
lead,  June  8,  18,  29 

240.3 

Bordeaux    mixture   and   arsenate   of 
lead,  June  29,  July  9 

284.0 

Check — Arsenate  of  lead    

273.1 

The  results  of  this  test  indicate  the  importance  of  the  late  appli- 
cations. Thei  superiority  of  the  late  applications  no  doubt  arose 
from  the  fact  that  in  this  test  no  eaxly  blight  appeared  until  late 
in  the  season.  The  early  applications  were  no  doubt  washed  from 
the  leaves  before  the  disease  became  prevalent,  and  con-sequentlj 
afforded  little  protection.  On  the  other  hand,  the  late  applications 
covered'  the  leaves  with  a  protective  film  of  the  copper  spray  at  a 
time  when  needed  for  the  protection  of  the  plant.  The  difference  in 
yield  between  the  plots  sprayed  three  times  late  in  the  season  and  those 
sprayed  five  times  would  indicate  further  that  it  may  not  be  essential 
that  the  early  applications  be  made.  This  would  lead  to  a  consider- 
able reduction  in  spraying  cost,  but  must  be  the  subject  of  further 
study  before  definite  recommendations  can  be  made. 
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Table  3 

Arrangement  of  Plots  and  Yield  per  Acre  of  Spraying  Tests 
with  Late-Crop  Irish  Cobblers 


TREATMENT 

Calculated 
Yield  per 
Acre  of 
Check 

1 

5 

W  o 

Check    

bu. 

166.6 
202.6 
172.2 
163.0 
193.0 
178.2 
162.3 
202.3 

bu. 

.165.4 
164.2 

162.7 
162.5 

bu. 

37.2 
8.0 

30.3 
15.7 

per  cent 
90 

Bordeaux  mixture  5-5-50 

15 

Arsenate  of  lead 

75 

Check    

95 

Hordeaux  mixture  5-5-50 

5 

Arsenate  of  lead *. 

70 

Check    

95 

Bordeaux  mixture  5-5-50   

7 

Spraying  Tests  with  the  Late  Crop 

Spraying  tests  with  the  late  crop  were  conducted  with  both  the 
American  Giant  and  the  Irish  Cobbler  varieties.  In  previous  spraying 
tests  with  the  former  variety,  planted  in  the  spring,  conflicting  results 
have  been  secured.  This  year  a  spraying  test  was  conducted  with 
this  variety  grown  late  for  seed  purposes  to  determine  if  positive 
results  would  follow.  The  purposes  of  the  test  was  defeated,  however, 
in  that  late  blight  made  its  appearance,  thus  ensuring  the  success  of 
the  spray  treatment. 
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Irish  Cobbler  Variety 

The  soil  on  which  this  test  was  conducted  i.<  a  Sassafras  loam  in 
good  condition.  One  ton  of  a  4-8-3  fertilizer  was  applied  at  time  of 
planting.  There  were  15  plots  in  all,  a  check  plot  alternating-  be- 
tween each  two  treated  plots.  As  a  result  of  the  fact  that  there  were 
no  insects  present  in  the  field,  tlie  chec-k  plots  were  left  without  any 
kind  of  spray  treatment. 

The  spray  mixtures  used  were  the  standard  5-5-50  Bordeaux 
applied  at  the  rate  of  100  gallons  per  acre  and  arsenate  of  lead  used 
at  the  rate  of  ()  pounds  per  acre.  The  latter  material  was  included 
in  the  test  to  determine  if  thorough  spraying  with  arsenate  of  lead 
would  lead  to  increased  yields  over  plots  that  had  not  been  sprayed. 

Five  spray  applications  were  made  in  all  on  the  following  dates, 
September  8,  12  and  27,  and  October  7  and  18.  The  last  of  Sep- 
tember late  blight  was  found  on  the  unsprayed  plots  and  by  October 
18  most  of  the  leaves  were  dead.  At  that  time  a  count  was  made  of 
the  number  of  dead  leaves  on  each  ]>lot.  On  the  unsprayed  checks  94 
per  cent  were  dead  as  compared  with  27  per  cent  on  the  plots  sprayed 
with  Bordeaux  mixture,  and  68  per  cent  on  those  sprayed  with  ar- 
senate of  lead. 

The  arrangement  of  the  plots  as  well  as  the  yield  per  acre  is  given 
in  table  3.  Unfortunately  the  third  repeat  of  the  arsenate  of  lead 
treatment  and  the  last  check  plot  wa^  harvested  l)efore  the  weights 
could  be  obtained.  The  average  yield  of  the  unsprayed  plots  was 
1G3.9  bushels  per  acre,  of  the  arsenate  of  lead  plots  175.2  bushels, 
and  of  the  Bordeaux  plots  199.3  bushels  per  acre.  It  will  be  seen 
that  the  arsenate  of  lead  plots  showed  an  increase  of  11.3  bushels  per 
acre  over  the  unsprayed  plots. 


American  Giant  Variety 

This  test  was  conducted  in  the  same  field  as  was  the  one  with  the 
Irish  Cobbler  variety.  The  spray  mixture  used  was  the  standard 
5-5-50  Bordeaux  mixture  applied  at  the  rate  of  100  gallons  per  acre. 
The  number  of  applications  and  the  dates  on  which  they  were  made 
were  the  same. as  for  the  Irish  Cobbler  variety. 

Early  in  Octol)er  late  blight  was  responsible  for  killing  the  leaves. 
On  October  18  a  count  was  made  of  the  number  of  dead  leaves  on 
each  plot.  On  the  unsprayed  check  plots  62  |)er  cent  were  dead  as 
compared  with  12  per  cent  on  the  plots  sprayed  with  Bordeaux  mixture! 
The  average  yield  of  the  check  plots  was  150.4  bushels  per  acre  as 
compared  with  178  bushels  for  the  plots  sprayed  with  Bordeaux  mix- 
ture (table  4)^ 
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Table  4 

Arrangement  of  Plots  and  Yield  per  Acre  of  Spraying  Test 
with  the  Late  Crop  (American  Giant  Variety) 


TREATMENT 


II 


'2  §.9 

■•-'  jR  *5d 


I 


^   ft  OJ 


s 


Check   

Bordeaux  mixture  5-5-50 
Bordeaux  mixture  5-5-50 

Cheek   

Bordeaux  mixture  5-5-50 
Bordeaux  mixture  5-5-50 
Check   


bu. 
1G3.0 
184.0 
199.4 
153.1 
166.9 
161.7 
135.3 


bu. 
2.4 


6.2 


4.6 


bu. 

bu. 

161.6 

184.0 

156.7 

199.4 

151.8 

146.9 

166.9 

141.5 

161.7 

136.1 

130.7 

bu. 

27.3 
47.6 

25.4 
25.6 
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THE  INFLUENCE  OF  SULFUR  ON  THE  CONTROL 
OF  POTATO  SCAB 

William  H.  Martin 

The  studies  resumed  last  year  on  the  relation  of  sulfur  to  the 
control  of  common  scab  of  potatoes  have  been  continued.  Experiments 
were  conducted  in  the  important  potato-growing  sections  of  the  state 
on  different  soil  types  and  with  both  American  Giant  and  Irish 
Cobblers  varieties.  In  all  of  the  tests  conducted  the  sulfur  applica- 
tions were  made  bix)adcast  just  before  the  crop  was  planted.  The 
applications  were  made  by  hand  or  with  a  grain  drill.  The  latter 
method  proved'  more  efficient,  since  a  uniform  distribution  is  assured 
and  the  sulfur  is  thoroughly  worked  into  the  soil. 

In  the  experiments  conducted  no  differences  were  apparent  in 
vine  growth  on  the  plots  receiving  various  amounts  of  sulfur.  When 
the  crop  was  harvested  it  was  divided  into  three  classes,  namely, 
clean,  salable  and  unsalable  scabby.  The  first  class  consisted  of  all 
tubers  free  from  scab.  The  tubers  in  the  second  class  showed  only  a 
moderate  infection,  while  those  in  the  last  class  were  for  most  part 
covered  with  scab  lesions. 

Soil  samples  were  taken  at  the  time  of  planting  and  again  when 
the  crop  was  harvested.  The  hydrogen-ion  concentration  of  water 
extracts  of  the  soil  samples  waa  determined  colorometrically  following 
the  method  devised  by  Gillespie  (2).  The  indicators  used  were  those 
recommended  by  Clark  and  Lubs  (1). 

This  work  will  be  reported'  briefly  here;  a  more  complete  discus- 
sion of  the  results  will  appear  in  another  place.  The  following  tables 
show  the  yield  per  acre  as  well  as  the  relation  of  clean,  salable  and 
unsalable  scabby  tuberal  to  the  hydrogen-ion  exponent.  The  data 
given  are  averages  obtained  from  at  least  three  replications  of  each 
treatment  and  of  four  checks  plots. 

Irish  Cobbler  Variety 

Experiment  1 

The  soil  on  which  this  experiment  was  conducted  is  a  very  light 
sandy  loam.  In  1919  the  field  was  planted  with  the  Red  Skin  variety 
of  potatoes.  At  that  time  the  entire  crop  was  very  scabby,  a  greater 
part  of  the  tubers  being  unsalable.  Sulfur  applications  at  the  rate 
of  300  and  600  pounds  per  acre  were  made  on  April  27,  just  before 
planting.  The  effect  of  the  sulfur  treatment  on  total  yield  and  con- 
trol of  scab  is  shown  in  table  1. 
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Table  1 

Influence  of  Sulfur  Applications  on  Total  Yield,  Percentage 
of  Scabby  Tubers  and  Hydrogen-ion  Concentration 

(I.  Kaufmann  farm,  Bridgeton) 


Treatment 

Yield 
per  Acre 

Clean 
Tubers 

Salable 

but 
Scabby 

Unsalable 
Scabby 

Hydrogen- 
ion  Con- 
centration 

Check*   

bu. 
07.3 

88.2       ] 
87.2 

per  cent 
20.1 
54.1 
75.0 

per  cent 
40.8 
24.5 
20.8 

per  cent 
38.5 
21.4 
4.2 

PH 

6.05 

300  lbs.    Sulfurt... 
000  lbs.    Sulfurt... 

5.50 
4.75 

♦Average  of  6  plots. 
tAverage  of  3  plots. 

It  will  be  seen  from  the  table  that  the  300  and  600-pound  appli- 
cations show  a  decrease  in  yieldl  of  9.1  and  10.1  bushels  per  acre 
over  the  adjoining  check  plots.  It  will  also  be  seen  that  there  was 
a  marked  gain  in  the  number  of  clean  tubers  on  the  treated  plots, 
this  increase  amouatingi  to  34  and  54.9  per  cent  for  the  300  and 
600-pound  application^,  reepectively.  On  the  baeisi  of  unsalable 
scabby  tubers  there  was  a  considerable  decrease  on  the  sulfured  plots, 
the  decrease  being  greater  with  the  heavier  applications.  With  the 
decrease  in  the  number  of  unsalable  scabby  tubers  there  was  a 
corresponding  decrease  in  *the  exponent  valuete  of  the  soil  extracts 
from  the  treated  plots.  At  the  time  of  planting  the  exponent  value 
of  the  check  plots  was  6.3  as  compared  with  6.05  at  the  time  of 
harvesting.  The  exponents  of  the  plots  receiving  the  300  and  600- 
pound  applications  were  5.50  and  4.75,  respectively. 

Experiment  2 

The  soil  on  which  this  experiment  was  conducted  is  a  Sassafras 
to  sandy  loam-  This  field  was  limed'  in  1916.  Since  then  it  has 
been  in  com  in  1916,  potatoes  in  1917  and  1918  and  com  in  1919. 
In  1918  the  potato  crop  was  very  scabby,  approximately  30  per  cent 
of  the  crop  being  unsalable. 

Sulfur  flour  was  applied  at  the  rate  of  300  and  600  pounds  per 
acre  just  before  planting.  Soil  samples  taken  from  the  various  plots 
before  the  sulfur  applications  were  made  showed  an  average  hydrogen- 
ion  exponent  of  6.6. 
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Table  2 

Influence  of  Sulfur  Applications  on  Total  Yield,  Percoktage 
of  Scabby  Tubers  and  Hydrogen-ion  GMicentration 

(Alfred  Sloan  fai-m,  Elmer) 


Treatment 

Yield 
per  Acre 

Clean 
Tubers 

Salable 

but 
Scabby 

Unsalable 
Scabby 

Hydrogen- 
ion  Con- 
centration 

Check*   

bu. 
254.0 

238.8 
258.9 

\ 

per  cent 

61.2 

92.3 

92.2 

per  cent 

38.8 
7.7 

7.8    . 

per  cent 



5.96 

300  lbs.    Sulfurf... 
600  lbs.    Sulfurf... 

4.85 
4.56 

♦Average  of  6  plots. 
fAvenage  of  3  plots. 

The  results  of  this  experiment  are  given  in  table  2.  On  the 
basis  of  total  yield  the  plots  receiving  300  pounds  of  sulfur  per  acre 
show  an  apparent  decrease  of  15.2  bushels  over  the  untreated  plots, 
while  those  receiving  the  600-poundi  application  show  an  increase  of 
4.9  bushels. 

In  this  experiment  there  were  no  unlsalable  scabby  potatoes.  There 
was,  however,  a  marked  increase  in  the  number  of  clean  tubers  on 
the  plots  receiving  the  sulfur  applications,  this  increase  being 
slightly  greater  for  the  plots  receiving  the  300-pound  application. 
There  is  little  difBerence  in  exponent  values  between  the  treated 
plots;  4.85  and  4.561  for  the  300  and  600-pound  applications,  re- 
spectively. It  is  apparent  from  the  results  obtained  that  for  this 
soil  it  was  unnecessary  to  use  sulfur  in  excess  of  300  pounds  to 
obtain  satisfactory  control  of  scab. 


Experiment  3 

The  soil  on  which  this  test  wais  conducted  is  a  sandy  loam.  The 
field  received  an  application  of  lime  in  1913  at  the  rate  of  Vo  ^^^ 
of  calcium  oxide  per  acre.  It  was  last  planted  in  potatoes  in  191T 
azid  at  that  time  there  was  a  severe  infestation  of  scab  over  the 
entire  field.  Sulfur  was  applied  at  the  rate  of  300  and  600  pounds 
per,  acre  just  before  planting. 
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Table  3 

Influence  of  Sulfur  An>lic«tions  <m  Total  Yield,  Percentage 
of  Scabby  Tubers  and  Hydrogen-ion  Concentration 

(Isaac  Bacon  farm,  Salem) 


Treatment 

Yield 
per  Acre 

>  Clean 
Tubers 

Salable 

but 
Scabby 

Unsalable 
Scabby 

Hydrogen- 
ion  Con- 
centration 

Check*   

bu. 
287.3 
291.3 
328.3 

percent 
23.5 
64.8 
68.0 

percent 
.     32.7 
17.4 
20.1 

per  cent 
43.8 
17.8 
11.9 

PH 
6.15 

300  Ibe.  per  acref.. 
eOO  lbs.  per  acref. .' 

6.1 

4.8 

♦Average  of  6  plots. 
tAverage  of  3  plots. 

The  results  of  this  test  are  given  in  tahle  3.  It  will  he  seen  that 
hoth  the  300  and  GOO-pound  applications  gave  increased  yields  over 
the  check  plots.  As  in  the  preceding  experiments  there  was  a  con- 
siderable increase  in  the  number  of  clean  tubers  with  a  corresponding 
decrease  in  the  unsalable  scabby  tubers  on  the  treated  plots. 

The  initial  hydrogen-ion  exponent  of  this  soil  wa)s  6.4  as  compared 
with  6.15  for  the  check  plots  at  the  time  of  digging.  It  will  be 
observed  that  a  marked  decrease  in  exponent  values  resulted  on  the 
plots  treated  with  600  pounds  of  sulfur,  while  the  decrease  on  the 
plots  receiving  300  pounds  was  very  slight.  It  has  been  previously 
shown  (3)  that  the  hydrogen-ion  exponent  values  reach  their  lowest 
level  about  mid^season  and  then  tend  to  return  to  the  original  values 
at  digging  time.  This  may  possibly  account  for  the  fact  that  while 
tliere  is  no  apparent  lowering  of  exponent  values  on  the  plots  re- 
ceiving the  300-pound  application  the  control  of  scab  is  approximately 
as  efficient  as  on  the  plots  treated  with  600  pounds  of  sulfur. 


Experiments  with  the  American  Giant  Variety 

In  the  past  the  New  Jersey  growers  have  frequently  resorted 
to  growing  the  Ameripan  Giant  variety,  resulting  from  the  fact  that 
they  were  considered  less  likely  to  scab  than  the  Irish  Cobbler  variety. 
^It  is  doubtful  if  this  is  longer  irue,  since  many  fields  were  obsen^ed 
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the  past  several  years  in  which  the  American  Giant  variety  gre^w  very 
scabby.  A  number  of  experiments  were  conducted  with  this  variety 
this  year. 

Experiment  1 

The  field  in  which  this  work  was  conducted  received  an  application 
of  1,700  pounds  of  ground  limestone  per  acre  in  1913.  It  was  last 
in  potatoes  in  1915.  At  that  time  there  was  a  uniform  scab  infec- 
tion over  the  entire  field,  approximately  30  per  cent  of  the  crop  being 
unsalable.  Sulfur  was  applied  at  the  rate  of  300  and  600  pounds 
per  acre  just  before  planting. 


Table  4 

Influence  of  Sulfur  Applications  on  Total  Yield,  Percenta^re 
of  Scabby.  Tubers  and  Hydrogen-ion  Concentration 

(Wm.  Patterson  farm,  Freehold) 


Treatment 

Yield 
per  Acre 

Clean 
Tubers 

Salable 

but 
Scabby 

Unsalable  | 
Scabby 

Hydrogen- 
ion  Con- 
centration 

Check*   

bu. 
308.8 
269.7 
310.8 

per  cent 
39.9 
76.9 
90.3 

per  cent 

47.9 

16.5 

9.4 

per  cent 

12.2 

6.6 

0.3 

PH 
0.22 

300  lbs.    Sulfurt... 
600  lbs.   Sulfurt... 

5.80 

4., 

♦Average  of  6  plots. 
fAverage  of  4  plots. 

The  results  of  the  test  are  given  in  table  4.  On  the  basis  of  total 
yield  the  plots  receiving  the  600-pound  application  'showed  an  increase 
of  8.0  bushels  per  acre  over  the  check  plots,  while  those  receiving 
300  pounds  showed  a  decrease  of  39.1  bushels.  In  view  of  the  fact 
that  the  600-pound  application  resulted  in  a  slight  increase  it  is 
questionable  if  the  decrease  resulting  from  the  300-pound  applica- 
tion can  be  attributed  to  any  injurious  effect  of  the  'sulfur  treatment. 

Of  the  total  yield  from  the  untreated  plots  60.1  per  cent  were 
scabby,  while  the  plots  treated  with  300  pounds  of  sulfur  and  those 
receiving  600  pounds  gave  total  yields  of  which  only  23.1  per  cent 
and  9.7  per  cent,  respectively,  were  scabby.  The  initial  exponent 
of  this  soil  was  6.4  as  compared  with  an  exponent  of  6.2  at  time  of 
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digging.  It  will  be  seen  that  with  increased  applications  of  sulfur 
there  were  correisponding  decreases  in  exponent  values,  amounting  to 
0.36  for  the  300,  and  1.42  for  the  600-pound  treatment. 

Experiment  II 

This  field  received  2,000  pounds  of  hydrated  lime  per  acre  in  1916. 
It  was  last  in  potatoes  in  1918  and  1919.  At  that  time,  while  there 
was  considerable  scab,  the  infestation  was  not  uniform.  Sulfur 
applications  were  made  at  the  rate  of  300  and  600  pounds  per  acre. 
The  results  are  given  in  table  5. 


Table  5 

Influence  of  Sulfur  Applications  on  Total  Yield  and  Percentage 

of  Scabby  Tubers 

(I,  Van  Deveer  farm,  Freehold) 


Treatment 

1 

1       Yield 
1     per  Acre 

Clean 
Tubers 

Salable 

but 
Scabby 

Unsalable 
Scabby 

Check*    

1                      1 
1        bu. 

.  ..|     330.5 

per  cent 
44.4 
73.0 

70. 8 

per  cent 
52.4 
23.2 
22.1 

Der  cent 
3.2 

300  lbs.   Sulf urt 

...|     311.6 

2.9 

600  lbs.  Sulfurt 

...      350.8 

1 

1.1 

♦Average  of  4  plot?. 
fAverage  of  2  plots. 

In  this  field  the  plots  receiving  both  the  300  and  the  600-pound 
treatment  outyielded  the  adjoining  untreated  plots.  While  the  num- 
ber of  clean  tubers  is  increalsed  on  the  treated  plots  as  compared 
with  the  checks,  with  a  corresponding  decrease  in  the  number  of  un- 
salable tubers,  the  differences  are  by  no  means  as  great  as  recorded 
for  the  first  experiment  with  this  variety.  This  may  possibly  be 
accounted  for  by  the  fact  that  the  decrease  in  exponent  values  is  not 
as  great  in  this  as  in  the  other  experiment,  being  only  0.2  and  0.4  for 
the  300  and  600-pound  applications,  respectively.  This  slight  decrease 
in  exponent  values  might  be  accounted  for  by  the  fact  that  the  sulfur 
was  not  oxidized  due  to  the  absence  of  sulfur-oxidizing  organisms. 
The  importance  of  their  presence  to  insure  success  following  the  use 
of  sulfur  for  the  control  of  scab  will  be  discussed  at  another  place 
in  this  report. 
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Experiment  3 

This  field  received  an  application  of  lime  in  1902  and  a  heavy 
application  of  marl  in  1904.  It  was  last  planted  in  potatoes  in  1917. 
At  that  time  there  was  a  uniform  infestation  of  scab  on  the  portion 
of  the  field  treated  with  marl.  Sulfur  was  applied  at  the  rate  of  300 
and  600  pounds  per  acre.    The  results  are  given  in  tables  6. 


Table  6 

Influence  of  Sulfur  Applications  on  Total  Yield,  Percentage 
of  Scabby  Tubers  and  Hydrogen-ion  Concentration 

(Britton  Cook  farm,  Farmingdale) 


Treatment 

Yield 
per  Acre 

Clean 
Tubers 

Salable 

but 
Scabby 

Unsalable 
Scabby 

Hydrogen- 
ion  Con- 
centration 

Check* 

bu. 
159.8 
182.0 
170.2 

per  cent 
12.0 
34.6 
40.8 

per  cent 
57.8 
46.8 
45.5 

per  cent 
30.2 
18.6 
13.7 

pH 
6.3 

300  lbs.    Sulfurt... 
600  lbs.    Sulfurt... 

6.1 
5.9 

♦Average  of  6  p 
tAverage  of  4  p 

lots, 
lots. 

The  plots  receiving  the  light  application  of  sulfur  showed  a  de- 
crease of  18.9  bushels  per  acre,  while  the  600-pound'  treatment  showed 
an  increase  of  20.3  bushels*  over  the  check  plots.  The  number  of 
clean  tubers  was  increased  from  44.4  per  cent  on  the  untreated  plots 
to  73.9  per  cent  on  the  plots  receiving  300  pounds  of  sulfur,  and 
76.8  per  cent  on  those  receiving  600  pounds.  There  was  a  correspond- 
ing decrease  in  the  number  of  scabby  tubers. 
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INOCULATED  VS.  UNINOCULATED  SULFUR  FOR  THE 
CONTROL  OF  POTATO  SCAB 

William  H.  Maktin 

It  will  be  seen  from  tlio  preceding  paper  that  while  the  use  of 
commercial  sulfur  flour  in  most  of  the  tests  conducted  gave  very 
good  control  of  scab,  in  others  the  differences  in  the  number  of 
salable  potatoes  on  the  treated  and  untreated  plots  was  not  so  marked. 
It  has  been  demont;trated  that  the  biological  factor  is  influential 
in  the  oxidation  of  sulfur.  In  view  of  the  fact  that  the  beneficial 
action  from  the  use  of  sulfur  results  from  its  oxidation,  the  im- 
portance of  the  presence  of  sulfur-oxidizing  organisms  is  readily  ap- 
parent. It  ils  ver}'  probable  that  the  lack  of  these  organisms  in  the 
soil  might  determine  to  a  large  extent  the  success  or  failure  of  sulfur 
to  control  scab.  The  experiments  herein  reported  were  conducted 
to  determine  to  what  extent  this  might  be  ti-ue. 

In  this  work  inoculated  and  uninoculated  commercial  sulfur  flbur 
were  used.  Inoculation  wa.^  effected  by  means  of  a  thorough  mixing 
of  the  commercial  flour  with  1  per  cent  of  soil  from  a  compost  heap 
known  to  be  well  supplied  with  the  sulfur  oxidizing  organism.  The 
sulfur  applications  were  made  with  a  grain  drill  just  after  harrow- 
ing and  just  before  planting.  The  experiments  were  conducted  with. 
the  Irish  Cobbler  variety.  At  the  time  of  harvesting,  soil  samples 
were  taken  and  the  crop  divided  into  clashes  as  previously  outlined. 

The  results  of  the  test  are  given  in  the  following  tables.  The  data 
included  in  the  tables  show  the  yield  per  acre  as  well  as  the  relation 
of  clean,  salable  and  unsalable  scabby  tubers  to  the  hydrogen-ion 
exponent. 

Experiment  1 

The  soil  on  which  this  experiment  was  conducted  is  a  Sassafras 
loam.  In  1915  an  application  of  ground  limestone  was  made  at  the 
rate  of  3  tons  per  acre.  Following  this,  treatment  the  field  was  in 
grass  in  1916  and  1917,  and  in  potatoes  in  1918  and  1919.  In  the 
latter  year  there  was  a  uniform  infestation  of  scab  over  the  entire 
field,  a  great  part  of  the  crop  being  unsalable.  ,  , 

Both  inoculated  and  uninoculated  sulfur  were  applied  just  before 
planting  at  the  rate  of  300  and  600  pounds  per  acre.  It  will  be 
seen  from -table  1  that  on  the  basis  of  total  yield  the  treated .  plots 
showed  a  considerable  increase  over  the  untreated  check  plots. 

^     •    .  29      \  ■-      .   " 
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Table  1 

Influence  of  Applications  of  Inoculated  and  Uninoculated  Sulfur 
on  Total  Yield,  Percentage  of  Scabby  Tubers  and  Hydro- 
gen-ion Concentration 

(R.  E.  Colyer  farm,  Jamesburg) 


I     Salable    | 
Clean      |         but        i  T'nsalable 
Tubers     |     Scabby    j     Scabby 

I I 


Treatment 


Total 
Yield 
per  Acre 


Hydrogeii- 

i     ion  Con- 

centratitm 


Check 


600  lbs.  un  inoculated 
sulfur 


600    lbs.    inoculated 
sulfur 


bu. 
195.0 

229.0 

249.4 


I         [ 
per  cent  I  per  cent  I  per  cent 


0 


I    '     6.4 
I 
I 
10.9       I       37.7 


46.9 


28.7 


93.6 
51.4 
24.4 


PH 

7.01; 

G.23 
5.00 


This  increase  may  be  aeconnted  for  in  part  by  the  fact  that  the 
tubers  on  the  check  plots  were  severely  scabbed,  none  of  them  bein<r 
free  from  scab  lesions.  On  the  other  hand,  while  of  those  from  the 
treated  plots  some  were  scabby,  none  were  severely  infected. 

With  the  600-pound  applications  of  both  the  inoculated  and  the 
uninoculated  sulfur  there  waa  a  considerable  decrease  in  unsalable 
potatoes  over  the  adjoining  check  plots.  This  decrease  amounted  to 
69.2  for  the  former  and  42.2  for  the  latter.  The  benefit  derived 
from  the  use  of  the  inoculated  sulfur  is  more  clearly  brought  out 
when  the  number  of  clean  tubers  is  considered.  On  the  untreated 
plots  none  were  clean  as  compared  with  10.9  per  cent  for  the  plots 
treated  with  the  uninoculated,  and  46.9  per  cent  for  those  receiving 
the  inoculated  sulfur. 

The  plots'  receiving  the  inoculated  sulfur  showed  a  greater  de- 
crease in  hydrogen-ion  exponent  values  than  those  treated  with  the 
uninoculated  sulfur.  This  decrease  amounted  to  1.45  for  the  former 
and  0.83  for  the  latter. 

The  plots  treated  with  300  pounds  of  sulfur  likewise  show  a  lower 
percentage  of  scabby  tubers  than  the  untreated  plots.  Of  the  total 
yield  from  the  untreated'  plots,  58.3  per  cent  were  unsalable  scabby 
while  the  plots  treated  with  inoculated  and  uninoculated  sulfur  gave 
a  total  yield  of  which  29.4  per  cent  and  57.4  per  cent,  respectively, 
were  unsalable. 
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Table  2 

Influence  of  Applications  of  Inoculated  and  Uninoculated  Sulfur 
on  Total  Yield,  Percentage  of  Scabby  Tubers  and  Hydro- 
gen-ion Concentration 

(K.  E.  Colyer  farm,  Jamesburg) 


Treatment 

Total 
Yield 
per  Acre 

Cnean 
Tubers 

Salable 

but 
Scabby 

Unsalable 
Scabby 

Hydrogen- 
ion  (Con- 
centration 

Check*    

bu. 
183.1 

254.3 

288.7 

per  cent 
0.4 

13.1 

34.1 

per  cent 
32.3 

29.5 

36.5 

per  cent 
58.3 

57.4 

29.4 

1 

pH 

0.6 

300  lb».  uninoculated 
sulfur*     

300    lbs.    inoculated 
sulfur*     

6.3 

«.o 

*Average  of  3  plots. 

From  the  table  it  will  be  s^en  that  the  plots  receiving  300  pounds 
of  inoculated  sulfur^  showed  greater  decreases  in  exponent  values 
than  thoee  receiving  the  uninoculated  sulfur. 

It  is  interesting  to  note  that  the  decrease  in  exponent  values  in- 
dicated for  the  plots  treated  with  300  poundsi  of  inoculated  sulfur 
was  nearly  ais  large  as  for  the  plots  treated  with  600  pounds  of  un- 
inoculated sulfur.  The  latter  showed  a  reduction  of  42  per  cent 
in  the  number  of  unsalable  scabby  potatoes  as  compared  with  28.9 
per  cent  for  the  former,  a  diflPerence  of  only  13.3  per  cent  in  favor 
of  the  heavier  applications. 

Experiment  2 

The  soil  on  which  this  experiment  was  conducted  is  a  Penn  loam 
that  had  not  been  planted  in  potatoes  for  a  number  of  years.  To 
insure  the  presence  of  the  scab  organism  in  the  soil  untreated  scabby 
seed  was  planted.  Sulfur  at  the  rate  of  900  pounds  per  acre  was 
broadcasted  by  hand  just  before  planting.  The  results  are  given  in 
table  3. 
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Table  3 

Iiifluence  of  Applications  o(^  Inoculated  and  Uninoculated  Sulfur 
on  Total  Yield,  Percentage  of  Scabby^  Tubers  and  Hydro- 
gen-imi  Concentration 

(College  farm,  New  Brunswick) 


Treatment 


Check 


900  lbs.  uninoculated 
sulfur 


Total 

Yield 

per  Acre 


bu. 

78.0 

GO. 2 


900    lbs.    inoculated! 

sulfur .1       78.2 


i  I  I 

j  Salable  |  j  Hydrogen- 
Clean  but  i  Unsalable  |  ion  Con- 
Tubers     I  Scabby  |     Scabby     |  centratlon 

I ! \ 

"I  I 

per  cent  1  per  cent  |  per  cent 


43.2 
69.3 
81.4 


34.4 


15.4 


17.1 


22.4 

15.3 

1.5 


6.6 
4.6 
4.7 


On  the  basis  of  total  yield  there  was  only  small  difference  between 
the  check  and  the  treated  plots.  As  in  the  preceding  experiments 
there  was  a  marked  reduction  of  unsalable  scabby  tubers  on  the  plots 
treated  with  inoculated  sulfur  with  a  much  smaller  reduction  on  the 
plots  treated  with  the  uninoculated  sulfur.  The  increase  in  the 
percentage  of  clean  potatoes  was  likewise  gi'eater  for  the  inoculated 
sulfur,  amounting  to  38.2  per  cent  as  compared  with  26.1  per  cent 
for  the  uninoculated  sulfur.  • 

Soil  samplefe  taken  before  the  sulfur  applications  were  made  showed 
a  mean  value  for  all  of  the  determinations  of  6.61.  The  exponent 
of  the  check  plots  at  time  of  harvesting  was  6.6.  The  values  Of  tne 
hydrogen-ion  exponents  of  th6  soil  samples  corresponding  to  the  two 
treatments  show  a  considerable  decrease  over  those  of  the  check  plots, 
being  4.6  for  the  plots  receiving  the  uninoculated  sulfur  and  4.7 
for  tho^e  treated  with  the  inoculated  sulfur.  While  the  exponent 
values  for  the  two  treatments  atre  approximately  identieal^  it  will 
he  seen  from  the  table  that  the  number  of  unsalable  tubers  was  re- 
dueed  from  15.3  per  c^nt  recorded  for  the  plots  treated  with  un- 
inoculated sulfur  to  1:5' per  cent  for  those  receiving  the  inoculated 
sulfur. 
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THE  FERTILIZER  VALUE  OF  SULFUR  FOR  POTATOES 

William  H.  Martin 

Conflicting  resultts  have  been  secured  in  the  field  regarding  the 
effect  of  sulfur  applications  on  the  yield  of  potatoes.  In  some  of 
the  tests,  plots  receiving  as  mkny  as  600  pounds  of  sulfur  per  acre 
showed  marked  increases  over  adjoining  untreated  check  plots.  In 
other  cases  an  application  of  300  pounds  per  acre  resulted  in  de- 
creased yields.  In  order  that  more  definite  information  might  be 
liad  on  this  question,  experiments  were  conducted  in  the  greenhouse 
(luring  the  winter  of  1919-20.  The  original  plan  of  this  work  was 
to  study}  the  effect  of  sulfur  treatments  on  both  scab  control  and 
yield.  The  soil  on  which  the  work  was  conducted  proved  too  acid, 
however,  to  allow  for  the  development  of  the  scab  organism.  For  this 
reason  the  experiment  was  limited  to  a  test  of  the  effect  on  yield. 

In  this  work  two  methods  of  applying  the  sulfur  were  adopted. 
In  one  case  it  was  broadcasted  and  thoroughly  worked  into  the  sur- 
face soil  just  before  planting.  Three  amounts  were  applied  in  this 
manner,  namely,  200,  400  and  600  pounds  per  acre.  The  second 
^lethod  consisted  of  mixing  sulfur  with  the  fertilizer.  Applications 
were  made  at  the  rate  of  100,  200  and  300  pounds  per  acre. 

The  floor  of  the  greenhoui-e  in  which  this  work  was  conducted  was 
divided  by  cement  partitioiivS  into  28  compartments,  each  3  feet  deep 
and  containing  7.5  square  feet  Seven  series  were  included  in  the 
experiirient.  Each  series  consisted  of  a  check  plot  with  three  treated 
plots.  To  eliminate,  as  far  as  possible,  any  differences  that  might 
arise  from  variation  in  the  size  of  the  seed-piece  and  in  the  yielding 
]X)wer  of  different  tubers,  each  seed  potato  was  cut  into  four  equal 
pieces,  the  cut  being  made  thix)ugh  the  stem  and  bud  end.  One  of 
the  quarters  was  then  planted  in  each  of  the  four  plots  of  a  series. 
In  case  of  the  broadcasting  method  each  series  was  repeated  four 
times  while  there  were  three  repeats  of  the  sulfur-fertilizer  mixture. 
Each  of  the  28  plots  received  a  uniform  application  of  a  4-8-3 
fertilizer  at  the  rate  of  1,800  pounds  per  acre.  Half  of  the  ammonia 
wai>  derived  from  nitrate  of  soda,  and  the  remaining  half  from  am- 
monium sulfate.  The  phosphorus  and  potash  were  derived  from 
phosphoric  acid  and  muriate  of  potash. 

The  moisture  content  of  the  various  plots  was  maintained  as 
nearly  uniform  as  possible.  Before  the  sulfur  applications  were  made 
and  again  at  weekly  intervals  until  the  crop  was  dug,  soil  samples 
were  taken  and  the  hydrogen-ion  concentration  of  soil  extracts  deter- 
mined colorimetrically. 

The  effect  of  the  two  methods  of  applying  the  sulfur  on  yield 
and  hydrogen-ion  concentration  is  given  in  the  tables  following. 
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Sulfur  in  Combination  with  the  Fertilizer 

The  effect  of  mixing  sulfur  with  the  fertilizer  on  yield  and  ex- 
ponent values  is  given  in  table  1.  It  will  be  seen  from  the  table  that 
the  addition  of  100  pounds  of  sulfur  to  the  fertilizer  had  no  injurious 
effiect,  the  yield  of  these  plots  being  3.4  buishels  more  than  that  of 
the  cheek  plots.  The  addition  of  300  pounds  of  sulfur  to  the  fer- 
tilizer brought  about  a  decrease  of  18.7  bushels  over  the  check  plots. 
A  still  greater  difference,  amounting  to  75.3  bushels  per  acre,  re- 
sulted from  the  fertilizer  mixture  containing  500  pounds  of  sulfur. 
It  is  apparent  from  the  results  secured  that  while  a  fertilizer  mix- 
ture containing  100  poundis  of  sulfur  can  be  used-  without  danger  of 
injuring  the  crop,  any  amount  in  excess  of  that  can  be  expected  to 
lead  to  a  reduced  yield. 

Table  1 

Effect  of  Sulfur  in  the  Fertilizer  on  Yield  and  Hydrogen-ion 
Concentration 


u 
a> 

Hydroge 

ti-ion   Concentration 

Treatment 

When 
Planted 
Dec.  2 

When 
Dug 
May  4 

(^heck     

bu. 

285.8 

PH 

5.0 

pH 
5.1 

pH 

+0,1 

too  lbs.  sulfur  in  the  fertilizer 

280.2 

5.1 

4.8 

—0.3 

300  lbs.  sulfur  in  the  fertilizer 

267.1 

5.6 

4.9 

—0.7 

500  lbs.  sulfur  in  the  fertilizer 

213.5 

5.53 

4.7 

—0.83 

*  Average  of  3  plots. 

From  table  1  it  will  be  seen  that  the  original  hydrogen-ion  ex- 
ponent values  of  soil  samples  from  the  various  plots  included  in  this 
test  were  low..  The  initial  exponent  value  of  the  check  plots  was  5.0 
as  compared  with  5.1  at  digging  time. '  It  will  be  seen  from  the 
table  that  with  increased  amounts  of  sulfur  there  were  corresponding 
decrea4se8  in  the  exponent  values,  the  greatest  decrease,  0.83,  resulting 
from  the  use  of  500  pounds  of  sulfur.  It  will  be  observed  also  thit, 
with  the  exception  of  the  100-pound  treatment,  with  a  decrease  in 
exponent  values  below  that  of  the  check  plots,  there  was  a  corresp 
ing  decrease  in  yield. 
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Sulfur  Broadcasted  Before  Planting 

The  effect  of  broadc-astrng  sulfur  on  total  yield  and  hydrogen-ion 
concentration  is  shown  in  table  2.  It  will  be  seen  that  the  200  and 
300-poiind  applications  gave  slightly  increased  yields  over  the  check 
plots.  These  increases,  amounting  to  4.2  and  1.9  bushels,  are  so 
small,  however,  as  to  be  well  within  experimental  error  so  that  no 
statement  can  be  made  as  to  the  beneficial  effect  of  the  sulfur.  It  is 
evident,  however,  that  for  the  conditions  under  which  this  work  was 
conducted  an  application  of  200  and  400  pounds  of  sulfur  produced 
no  injurious  effects.  The  yield  of  the  plots  receiving  600  pounds  of 
sulfur,  on  the  other  hand^  was  6.5  bushels  less  than  that  of  the  check 
plots. 

Table  2 

Effect  of  Sulfur  Broadcasted  on  the  Yield  of  Tubers  and  on 
Hydbrogen-ion  Concentration 


Yield  per  Acre 

Hydrogen-ion  Concentration 

Treatment 

When 
Planted 
Dec.  2 

When 
Dug 
May  4 

Is 

si 

Check    

... 

255.  y 

PH 

4.82 

pH 

4.8 

pH 

—0.02 

200  lbs.  sulfur  broadcasted 

260.1 

4.65 

4.6 

—0.05 

400  lbs.  sulfur  broadcasted 

257.8 

4.67 

4.4 

—0.27 

600  lbs.  sulfur  broadcasted 

249.4 

5.0 

4.4 

—0.60 

From  table  2  it  will  be  seen  that  the  initial  pH  value  of  soil  samples 
from  the  check  plots  was  4.82  as  compared'  with  4.8  at  the  time  of 
digging.  The  plots  receiving  the  200  and  400-pound  applications 
showed  very  little  change  in  exponent  values.  The  largest  decrease 
resulted  from  the  600-pound  application.  It  is  interesting  to  note 
in  this  connection  that  the  decrease  in  exponent  values  resulting  from 
broadcasting  600  pounds  of  sulfur  is  0.6  as  compared  with  a  decrease 
of  0.7  recorded  for  the  plots  receiving  300  pounds  of  sulfur  mixed 
with  the  fertilizer.  This  possibly,  accounts  for  the  fact  that  in  some 
of  thej  early  experiments  a  reduction  in  yield  followed  the  use  of 
sulfur  for  the  control  of  scab.  In  some  of  these  earlier  tests  sulfur 
was  applied  at  the  rate  of  600  pounds  per  acre  in  the  row.  Applied 
in  this  way  the  acidity  produ<id  would  be  so  great  as  to  interfere 
with  the  proper  development  of  the  potato  crop. 
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STUDIES  OF  THE  RELATION  OF  MATURITY  TO  VIGOR 
IN  SEED  POTATOES 

William  H.  Martin 

The  ^uccop^ful  potato  grower  of  today  realizes  the  importance  of 
planting  only  vigorous  seed  in  order  that  maximum  yields  may  rt- 
sult.  This  demand  on  the  part  of  the  grower  for  high-grade  seel 
has  resulted  in  the  establishment  of  seed-potato  certification  in  many 
of  the  important  seed-growing  sections.  The  purchase  of  seed  ix)ta- 
toes  certified  to  be  relatively  free  from  disease  goes  a  long  way 
toward  solving  the  problem  of  securing  the  best  seed.  Freedom  f  roii] 
disease  alone  is  not  sufficient,  however,  to  insure  tubers  of  highest 
vigor.  The  question  of  maturity  is  one  of  considerable  importance, 
since  it  has  been  frequently  demonstrated  that  immatuie  tulier^ 
possess  more  vitality  than  mature  tubers  and  consequently  are  more 
desirable  for  seed  purposes. 

As  early  as  1849  Wilson  (4)  stated,  "Green  tubers,  or  tubers  which 
have  never  ripened  to  dr}TiQ5s,  are,  in  all  circumstances,  the  l>est." 
Sweet  (3)  states  that  the  remark  is  made  of  Sir  Matthew  Wallace, 
a  prominent  English  potato  grower,  that,  "he  is  without  exception 
using  partially  grow^n  or  partially  mature  seed.  The  potates  that  are 
lifted  in  July  are  kept  over  until  the  next  ^March  for  planting.  He 
claims  that  he  gets  less  disease  than  when  lifted  at  maturity,  the 
potato  throws  out  a  less  number  of  sprouts  when  planted,  it  niaket' 
a  more  vigoroui-  growth  and  the  sprout  is  stronger.  Consequently, 
the  crop  ripens  earlier."  The  Department  of  Agriculture  of  Ireland 
likewise  points  out  that  "seed  potatoes  from  crops  lifted  before  tiiev 
fully  mature  will  produce  more  vigorou*^  plants,  and,  consequently, 
heavier  yields  than  seeds  from  crops  which  have  become  mature." 

In  a  series  of  experiments  conducted  at  Wye  and  at  the  Midland 
Agriculture  College,  Hutchison  (1)  demonstrated  the  advantage  of 
immature  over  mature  tubers  for  iseed.  He  states  that  the  superiority 
of  immature  tubers  may  be  due  to  four  causes;  (a)  the  method  of 
selection,  (b)  the  structure  of  the  tuber  coats,  (c)  the  amount  and 
condition  of  the  reserve  food  materials  and  (d)  the  length  of  the 
time  in  storage.  Hutchison  suggests  that  the  best  practice  to  follow 
in  obtaining  immature  seed  is  to  plant  at  the  usual  time  of  the  year 
and  raise  the  crop  early  rather  than  plant  in  the  late  s-unmier  or 
early  fall. 

Macoun  (2)  planted  potatoes  at  14-day  intervals  starting  May  2'2. 
the  last  planting  being  made  July  3.  The  tubers  from  the  various 
lots  were  planted  on  the  same  date  the  following  year.  In  most  every 
instance  there  was  an  increase  in  yield  from  the  earliest  to  the 
latest  plantings,  indicating  that  the  most  immature  seed  could  1>^ 
expected  to  give  the  largest  yield.  In  another  tes-t  he  han^ested  seed 
immature  from  an  early  planted  crop.  The  following  year  this  im- 
mature seed  gave  pronounced  increases  in  yield  when  compared  witli 
mature  seed  of  the  same  variety. 

In  New  Jersey  two  methods  of  obtaining  seed  potatoes  are  com- 
monly followed.    The  first,  and  more  important,  consists  in  planting 
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not  earlier  than  July  15  and  not  later  than  August  20.  By  planting 
at  this  time  ofl  the  year  the  vines  are  uisually  growing  vigorously 
A^'hen  killed  by  frost,  thus  ensuring  seed  that  has  not  matured. 
Among  the  local  growers  the  last  planted  is  considered  the  best  for 
seed,  probably  resulting  from  the  fact  that  thia  seed  is  more  im- 
mature than  seed  from  the  earliest  plantings.  The.  second  method 
consists  of  har\'esting  tubers  immature  from  the  main  crop  while  the 
vines  are  still  green.  In  the  past  it  has  not  been  definitely  known 
at  what  stage  in  the  development  of  the  plant  this  should  be  done  in 
order  to  obtain  seed  of  the  highest  vigor.  The  studies  here  reported 
were  undertaken  withj  the  idea  of  determining  if  posisible  the  best 
time  to  harvest  tubers  from  the  main  crop  for  seed  purposes  as  well 
as  to  determine  the  relation  between  mature  and  immature  seed  with 
regard  to  vigor. 

Experimental  Procedure 

In  1919  an  area  of  1/20  acre  was  planted  with  the  Irish  Cobbler 
variety  to  serve  as  a  seed  plot.  The  seed  used  for  planting  this 
plot  was  (Selected  for  uniformity  and  freedom  from  disease  in  1^18. 
The  plants  in  the  seed  plot  made  a  vigorous  growth  and  were  free 
from  disease.  At  weekly  intervals  beginning  two  weeks  after  blos- 
soming and  continuing  until  the  tops  were  dead,  15  hills  were  har- 
vested. The  hills  harvested  were  i&elected  for  uniformity  as  to  both 
size  and  appearance,  especially  with  regard  to  the  maturity  of  the 
vines.  As  each  lot  was  harvested  the  weight  of  the  individual  hills 
was  obtained.  They  were  then  placed  in  a  well  ventilated  cellar 
until  fall  when  they  were  removed  to  a  cold-storage  plant.  The  dates 
on  which  the  various  lots  were  dug,  together  with  the  yields  per  acre 
and  the  condition  of  the  tops  at  the  time  of  digging  are  given  in 
table  1. 

Table  1 

Yield  of  Cobblers  Dug  at  Intervak  During  the  Period  of 
Development 


Date  of  Digging 
1919 

Yield 

per 

Acre 

Condition  of  Plants 

Julv  9 

bu. 
124.9 
156.5 
207.4 
258.8 
281.3 
280.9 

Two  weeks  after  blossoming 

Plants  green,  vigorous 

24  per  cent  of  the  leaves  dead 

50 . 4  per  cent  of  the  leaves  dead 

91 . 5  per  cent  of  leaves  dead.    Stems  still  green 
Leaves  and  stems  dead 

July  17   

Julv  24     

July  31    

Aueust  «S 

August  16 
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It  will  be  seen  from  the  table  that  in  a  37-day  period,  over  which 
the  work  wais  oondneted,  there  was  a  gain  of  156  bushels  per  acre  m 
total  yield.  The  greatest  weekly  increases  were  noted  for  July  17-24 
and  for  July  24-31,  a  gain  of  50.9  bushels  resulting  in  each  of  these 
time  periods.  It  will  be  observed  also  that  this  period  of  greatest 
tuber  development  occurred  between  the  time  the  tops  began  to  die 
and  when  50  per  cent  of  the  leaf  surface  was  dead.  It  is  interesting 
to  note  that  in  the  time  period  from  August  8  to  August  16,  that  is, 
from  the  time  9*1.5  per  cent  of  the  leaves  were  dead  until  the  stems 
and  leaves  were  dead  there  was  no  increase  in  tuber  development. 

In  the  spring  of  1920  the  seed  was  removed  from  the  storage  house 
and  treated  for  1  hour  in  a  solution  of  mercuric  chloride  made  up  at 
the  rate  of  4  ounces  of  the  crystals  to  30  gallons  of  water.  When  the 
seed  had  dried  it  was  cut  into  uniform  pieceis,  each  weighing  1  ounce. 
In  so  far  as  possible  the  number  of  eyes  was  kept  uniform  on  the 
various  seed-pieces.  The  soil  on  which  this  experiment  was  con- 
ducted is  a  Penn  loam.  At  the  time  of  planting,  April  20,  an  ap- 
plication of  1,800  pounds  of  a  4-8-3  fertilizer  was  made  in  the  row. 
A  plot  consisted  of  20  hills  and  to  eliminate  as  far  as  possible  the 
error  arising  from  the  use  of  a  plot  this  small,  each  treatment  was 
repeated  six  times. 

While  there  were  no  marked  differences  in  the  time  of  germination 
of  the  various  plantings,  the  immature  tubers  tended  to  be  slightly 
ahead  of  those  that  were  mature.  As  the  season  advanced,  marked 
differences  became  apparent  in  the  size  and  general  vigor  of  the  plants 
on  the  variouis  plots. 

Table  2 

Hei«rht  of  the  Vines  in  1920  and  Rainfall  in  1919 


Date  Dug, 
1919 


Series 
1 


Series 
2 


I  Series 


Series 
4 


■Series 
5 


Series  |  Aver- 
6  age 


Rainfall, 
1919 


July  9... 
July  17... 
July  24... 
July  31 . . . 
August  8 
Auguaft  16 


in. 
12.5 

10.1 

13.0 

11.7 

10.7 

9.8 


In. 
12.7 

10.5 

13.2 

11.9 

11.1 

9.1 


in. 
12.9 

11.8 

13.4 

11.9 

11.2 

10.1 


in.     [ 
12.9 

11.0 

11.7 

12.0 

10.0 

9.6 


in. 
13.3 

10.8 

12.8 

10.9 

11.1 

9.2 


in. 
13.0 

12.6 

10.6 

11.2 

10.9 

9.6 


in. 
12.9 

11.1 

12.4 

11.6 

10.8 

9.6 


in. 

July   2-9 
1.25 

July    10-17 
1.83 

July   18-24 
5.02 

July   25-31 
0.23 

July  31 -Aug.    8 
0.39 

Aug.  9- Aug.    16 
2.75 
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On  June  14  the  measurement  of  each  plant  was  obtained.  The 
average  for  each  of  the  six  plots  is  given  in  tahle  2. 

It  will  be  seen  from  the  table  that  with  the  exception  of  the  seed 
dug  on  July  24,  1919,  there  was  a  fairly  uniform  decrease  in  the 
height  of  the  vines  with  increased  maturity  in  the  seed-piece.  The 
average  of  the  six  duplications  is  given  in  the  second  to  the  last 
column  of  the  table.  It  will  be  observed  that  the  vinei$  from  the  seed 
dug  July  17  are  smaller  than  those  from  seed  dug  a  week  later, 
the  average  height  being  11.1  and  12.4  inches,  respectively. 

In  this  connection  it  is  interesting  to  examine  the  precipitation 
records  for  1919  for  the  time  periods  during  which  the  seed  was  dug. 
These  data  are  included  in  the  last  column  of  table  2.  For  the  period 
July  2-9  and  July  10-17  there  was  a  rainfall  of  1.25  and  1.83  inches, 
respectively,  as  compared  with  5.02  inches  for  the  period  from  July 
18  to  24;  of  this  amount,  3.25  inches  fell  the  first  three  days.  This 
excessive  rainfall,  coming  at  a  time  when  tuber  development  was  at 
its  maximum,  doubtless  led  to  a  rapid  spft  growth  of  the  tuber  so  that 
the  texture  of  the  cortical  layer  was  probably  as  immature  as  was 
that  of  tfie  tubens  dug  July  9.  This  fact  may  possibly  account  for 
the  differences  noted  in  vine  growth  in  1920.  This  is  in  accordance 
with  the  view  expressed  by  Hutchison  (1).  In  explaining  the 
superiority  of  immature  over  mature  seed  he  states  that,  "the  contex 
of  immature  tubers  is  thinner,  less  firmly  attached  and  capable  of 
being  more  easily  ruptured  than  that  of  mature  tubers.  The  charac- 
ter of  the  tuber  coat  varies  with  different  varieties,  and  also  in  the 
same  variety  when  grown  under  different  conditions  of  soil  and 
climate.  Warm,  dry  soils  favor  this  development  and  tubers  grown 
on  such  land  are  unsuitable  for  seed." 

These  differences  in  the  appearance  of  the  vines  of  the  various 
plots  were  maintained  throughout  the  growing  season. 

Table  3  gives  the  average  yield  of  the  various  plots,  including 
primes-  and  seconds  as  well  as  the  total  yields. 

Table  3 
Relation  of  Immature  Seed  to  Yield  and  to  Percentage  of  Primes 


Date  dug  in  1010 


,Tuly  9  . .  . 
.Tuly  17  . . 
July  24  . . 
July  31  . . 
August  8 
August   16 


Primes 
per  Acre 


bu. 

222.6 
207.6 
192.6 
189.4 
165.4 
156.2 


Seconds 
per  Acre 


Total  Yield 
per  Acre 


bu. 

48.2 
52.3 
57.1 
5.T.0 
50.4 
43.8 


bu. 

270.8 
259.9 
249.7 
243.3 
215.8 
196.4 


Proportion 
of  Primes 


per  cent 

82.2 
79.8 
77.1 
77.7 
76.6 
77.7 
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On  the  basis  of  total  jdeld  the  greatest  returns  were  had  from  the 
plots  planted  with  immature  seed.  With  each  increase  in  maturity 
there  was  a  coiTesponding  decrease  in  yield,  the  lowest  yield  being- 
recorded  on  those  plots  planted  with  seed  that  had'  matured  before 
being  dug.'  Between  the  most  immature  seed,  dug  July  9,  and  that 
dug  August  16,  when  the  vines  had  died,  there  was  a  difference  of 
74.4  bushels  per  acre.  The  yield  of  the  plots  from  tubers  dug  July 
24  was  not  as  great  as  from  those  dug  July  17,  despite  the  fact 
that  vines  on  the  former  plots  were  larger  than  those  on  the  latter. 

Except  for  the  plots  planted  with  the  most  immature  seed  there 
was  little  variation  in  the  number  of  second-prize  tubers.  The  former 
plots  gave  a  total  yield  of  which  82.2  per  cent  were  primesi  as  com- 
pared with  79.8  per  cent  for  the  seed  dug  July  17.  Of  the  remain- 
ing plots  those  planted  with  seed  dug  July  24  and  31  showed  77.1 
and  77.7  per  cent,  respectively. 

From  the  results  of  the  studies  here  presented  it  is  apparent  that 
the  more  immature  the  seed  the  greater  will  be  the  yield  of  market- 
able potatoes.  It  is  questionable  if  the  use  of  tubers  from  plants 
that  have  matured  or  which  have  died  prematurely  for  seed  purposes 
will  give  satis-factory  results.  In  selecting  tubers  to  be  used  for  seed 
they  should  not  only  be  free  from  disease  but  should  be  immature. 
Disease-free  plants  of  low  vigor  cannot  produce  a  maximum  crop. 
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CELERY  DISEASE  INVESTIGATIONS 

K.  F.  Poole 

This  department  has  been  investigating  the  cause  and  methods  of 
control  of  celery  root  rots  on  muck  soil  areas  of  Bergen  County  for 
a  number  of  years.  Losses,  due  to  Bacillus  carotovoms,  Sderotinia 
libertiana,  and  nematodes  have  been  very  severe,  especially  when 
infected  soil  was  cropped  with  Golden  Self -Blanching  varieties  of 
celery.  The  heaviest  losses  occur  under  high  temperature  and  mois- 
ture conditions,  which  are  favorable  for  the  development  of  these 
organism®.  Green  varieties  are  noti  severely  attacked  by  Bacillus 
carotovorus.    All  varieties  are  susceptible  to  Sderotinia  lihertiana. 

Two  methods  of  controlling  root-rot  diseases  have  been  pursued 
in  the  field:  application  of  chemical  compounds  as  soil  disinfectants 
and  selecting  for  disease-resi&tant  Golden  Self-Blanching  celery  vari- 
eties. High-priced  chemicals  in  the  past  few  years  made  it  necessary 
to  discontinue  the  former  part  of  our  investigations.  A  very  good 
supply  of  celery  seed  was  produced  last  year  from  plants,  which  seemed 
to  be  resistant  to  Bacillus  carotovorus.  The  plants  were  transplanted 
in  the  greenhouse  from  a  muck  farm.  The  seed  is  being  tested  this 
year  on  thp  infected  muck  soils. 

Damping-off  of  seedling  celery  plants  of  all  varieties  in  green- 
houses has  caused  heavy  losses,  where  plants  were  being  grown  for 
April  and  May  plantings.  This  trouble  is  due  to  the  well  known 
fungus,  Sderotinia  lihertiana,  which  causes  lettuce  drop  and  damping- 
off  of  many  other  vegetables  and  plants.  Rotating  celery  and  lettuce 
has  spread  this  fungusi  on  cultivated  areas.  *  The  temperature  and 
moisture  conditions  of  greenhouses  are  ideal  during  early  spring  for 
the  development  of  this  fungus.  Several  thousand  plants  are  some- 
times destroyed  in  a  few  days.  The  disease  is  first  observed  as  a 
wet,  soft  rot  near  the  ground.  The  plants  later  fall  over,  and  a  fl,oc- 
culent  white  mass  of  the  fungus  will  appear  oilj  the  leaves  which 
fall  next  to  the  ground.  This  white  growth  produces*  the  scleroiid, 
which  are  small,  hard  black  bodies  that  remain  in  the  soil  until  next 
spring  arid  give  rise  to  a  new  crop  of  the  fungus. 

For  the  control  of  this  disease  some  very  good  results  have  been 
obtained  by  sterilizing  infected  muck  soil  in  greenhouse  beds  with 
formaldehyde.    Table  1  gives  the  results  of  work  done  this  spring. 
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Table  1 
Effect  of  Formaldehyde  as  a  Control  fttr  Damping-OflF  <^  Cekrj 


No. 

Formalini 

Water 

Control 

pts. 

gals. 

1 

3 

25 

Poor 

2 

4 

25 

Poor 

3 

6 

25 

Poor 

4 

3 

50 

Ck>mplete 

5 

4 

50 

Complete 

6 

6 

50 

Complete 

This  sterilization  was  done  in  a  greenhouse  which  had  concrete 
beds.  The  soil  was  slightly  moistened  before  applying  the  formalde- 
hyde. The  applications  on  the  first  three  plots  produced  no  noticeable 
control.  The  amount  of  water  applied  was  not  sufficient  to  saturate  the 
soil  thoroughly.  When  25  gallons  more  of  water  was  applied  to  the^ 
same  strengths,  making  50  gallons,  it  was  sufficient  to  saturate  the 
soil,  and  completely  ccmtrol  the  organism.  It  is  advisable  that  care 
be  taken  in  selecting  soil  for  the  greenhouse  beds  from  fields  which 
have  not  been  cropped  in  lettuce  for  three  or  more  yeara  This  soil 
should  be  sterilized  with  formaldehyde  (3  pints  of  commercial  for- 
malin to  50  gallons  of  water  applied  at  the  rate  of  1  gallon  to  the 
square  foot).  Enough  water  must  be  applied  to  saturate  the  soil. 
Precaution  is  necessary  to  prevent  reinfection  after  the  beds  are 
sterilized. 

The  diseases  of  celery  will  be  taken  up  more  fully  in  a  bulletin 
which  will  be  issued  within  the  next  year. 
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REPORT  OF  SPRAYING  TEST  AT  CAMPBELL'S 
SOUP  FARMS 

R.  F.  Poole 

Spraying  for  the  control  of  tomato  leaf  spots  and  other  diseases 
has  already  received  a  good  deal  of  attention  by  the  plant  pathology 
department  on  the  Campbell's  Soup  Farms,  near  Riverton.  No  satis- 
factory results  have  as  yet  been  obtained  to  show  any  advantage  to 
be  gained  by  spraying,  nor  to  enable  this  department  to  recommend 
a  specific  spray  schedule  for  tomatoes  in  the  state.  The  work  this 
year  has  been  a  continuation  of  the  work  already  reported  in  annual 
reports,  from  this  station  by  Dr.  W.  H.  Martin,  and  in  Bulletin  345. 

Spray  applications  were  made  July  9  and  August  1  and  14,  re- 
r^pectively.  Pickings  were  made  September  1  and  13,  and  October  1, 
1920.  A  rainy  season  was  a  factor  in  preventing  higher  yields.  Table 
1  presents  some  of  the  results. 

Table  1 
Resttlte  of  Tomato  Spraying  Tests 


No. 


Treatment 


Check 

Bordeaux  4-4-50 

Bordeaux    0.5-0-^-50. 

Check 

Boi-deaux    4-4-50 

Bordeaux   0.5-0-3-50. 


First 
Picking 
Sept.  1 


lbs. 
508.12 
1111.00 
1237.25 
883.75 
833.25 
580.75 


Second 
Picking 
Sept.  13 


lbs. 
2474.50 
3181.50 
4166.25 
3307.75 
4671.25 
2474.50 


Third 

Picking 

October  1 


lbs. 
429.25 
505.00 
404.00 
429.25 
454.50 
479.75 


Total 
Yield  per 
Acre 


lbs. 
5362.50 
7406.00 
8966.00 
7136.60 
9204.00 
5450.00 


This  work  will  be  continued.  The  effects  of  Bordeaux  dust  on  the 
control  of  tomato  leaf  spots  and  fruit  rots  will  be  given  some  at- 
tention next  year. 

Other  diseases  of  tomatoes  have  been  reported  to  this  department. 
The  Fusarium  wilt  has  caused  a  good  deal  of  damage  in  some  fields. 
The  streak  disease  was  very  severe  during  the  late  summer.  Anthrac- 
nose  was  very  common  on  late  tomatoes. 
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INVESTIGATION  OF  HORSE-RADISH  ROOT  ROTS 

R.  F.  Poole 

The  investigation  of  horse-radish  root  rots  was  carried  out  soni^^- 
what  in  accordance  with  the  work  outlined  in  last  year'5<  report.  AVe 
have  learned  that  the  most  important  problem  to  be  considered  in 
this  work  is  an  improvement  of  storage  conditions.  The  rot  organism 
spreads  rapidly  in  the  storage  pits,  and  it  is  here  that  the  infection  i- 
most  severe.  The  temperature  and  moisture  conditions  become  favor- 
able in  the  spring  for  the  development  of  the  rots,  just  previous  to 
planting  time.  Large  roots  carried  over  winter  in  storage  pits  for 
sale  are  more  susceptible  to  rots  than  are  the  smaller  roots,  stored 
for  seed  purposes. 


Presence  of  the  Disease  in  the  Field 

Several  horse-radish  farms  were  visited  during  the  sununer  and 
actual  counts  made  of  the  number  of  misses  in  the  field.  Seed  roots 
in  many  cases  failed  to  germinate  due  to  rots  and  this  resulted  in 
many  misses.  Table  1  shows  the  results  of  an  inspection  in  August, 
1920. 

Table  1 

Stand  of  Horse-Radish  on  Four  Farms  in  August,  1920 


Farm 

Number  of 
Plants  Counted 

Number 

Misses 

1 

.  lcS3a 

.    lOUO 

2000 

1805 

■ 

271 
270. 
126 
182 

Per  cent 
12.0 

2   

21.3 

3    

5.9 

4 

11.7 

1 1         ■* 

1      /»  11            j^ 

1    •     1        -L        T 

j._  1        J     ^ 

growing  became  diseased  in  the  field. 
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Control  Tests 

vSulfur  applied  at  the  rate  of  432,  648,  972  and  1080  pounds  per 
acre  and  hydrated  lime  a})plied  at  the  rate  of  1080,  2160  and  2700 
pounds  did  not  affect  the  yield  in  any  way.  The  amount  of  disease 
on  the  areas  to  which  the>o  compounds^,  were  applied  was  small  and 
no  disease  control  due  to  these  mixtures  could  he  estimated. 

Rooi<  selected  at  digginor  time  heeame  diseased  very  similar  to 
untelected  roots,  when  they  were  stored  in  the  pits.  Careful  selection 
of  seed  roots  in  the  spring  at  planting  time,  and  soaking  them  in 
corrosive  suhlimate  or  formaldehyde  solutions  showed  that  the  num- 
ber of  misses  in  the  field  could  be  reduced  by  proper  selection  and 
treatment.    Table  2  gives  the  results  of  the  test. 

Table  2 
Effect  of  Cutting  Horse-Radish  Roots  to  Control  Rot 


a 


Treatment 


I    ais    I 


a 


^ 


Material 


1  I  Formaldehyde 


2  I  Formaldehyde 

I 
I 

3  I  Corrosive 

I     Sublimate   . . 

4  I  Corrosive 

I     Sublimate    . . 

5  I  Selected  root  ., 
I 


6  I  Check 


Strength 


Minutes 


3     pt.      (Commercial 

formalin)  to  50  gal. 

water 

3     pt.      (Commercial 

formalin)   to  50  gal. 

water 


(»<>  3(>4 


1  to  1000. 


1  to  1000 

Both  ends  cut;  those 
showins  any  discol- 
oration were  thrown 
out 

No  trf atment 


30 
20 
10 


I 


743 
481 

488 


1211 
1305 


40 

05 
25 
33 


90 
182 


Per  cent 


11.5 

8.0 
4.9 
G.3 


7.6 
12.2 


The  results  of  this  experiment  indicate  that  roots  should  be  care- 
fully selected  for  planting.  Both  ends  should  be  cut,  and  those 
showing  a  disease  discoloration  sorted  and  thrown  out.  The  selected 
roots  should  then  be  soaked  ini  a  corrosive  sublimate  solution  as 
used  above,  dried  and  planted.  This  work  will  be  continued,  and 
storage  conditions  will  be  given  more  attention. 

It  is  hoped  that  this  work  will  be  sufficiently  advanced  during  the 
coming  year  so  that  it  can  be  published  in  bulletin  form. 
30 
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INVESTIGATION  OF  SWEET-POTATO  DISEASES 

R.  F.  Poole 

Since  July,  1920,  a  very  thorough  investigation  has  been  made  of 
the  sweet-potato  disease  situation;  in  the  state.  Inspections  were 
made  in  order  to  ascertain  the  extent  of  loss  due  to  "stem  rot,"  "black 
rot,"  "soil  rot,"  "scurf,"  and  other  field  diseases,  and  also  to  locate 
severely  infested  fields  of  these  disease*'  for  experimental  work.  Stor- 
age houses  also  were  inspected  in  several  counties  during  the  winter. 
These  inspections  have  given  us  a  very  good  view  of  the  amount  of 
experimental  work  needed  along  lines  of  sweet-potato  disea&e  control, 
both  in  the  field  and  in  the  storage  house.  They  have  also  aided  us  in 
locating  severely  infested  areas  of  the  different  diseases,  which  are 
most  suitable  for  making  control  tests. 

Stem-Rot  Control  Work 

For  several  years  "sitem  rot"  has  caused  heavy  sweet-potato  losses 
in  this  state,  especially  in  Gloucester  County.  At  digging  time  in 
1919  the  county  agent  of  Gloucester  County  and  the  writer  selected 
21  bushels  of  sweet  potatoes  by  splitting  the  vines,  and  throwing  out 
all  those  that  showed  discoloration  due  to  the  "stem  rot"  organisms. 
In  the  fields*  where  the  selection  was  made,  33  per  cent  of  the  sweet- 
potato  vines  were  infected  with  stem  rot.  The  potatoes  were  stored 
under  normal  conditions  in  a  storage  house  at  Swedesboro.  The 
selected  seed  was  sorted  at  bedding  time  and  specimens  showing 
diseases  (les?"  than  5/8  bushel)  were  thrown  out.  The  potatoes  were 
soaked  from  8  to  10  minutes  in  a  bichloride  of  mercury  solution  (1  to 
1000).  After  soaking  they  were  immediately  bedded  in  a  flue-heated 
hot-bed.  Before  bedding  the  potatoes  the  bed  was  thoroughly  cleaned, 
salt-hay  placed  over  the  flooring,  and  about  3  inches  of  clean  sandy 
soil  addled.  After  the  potatoes  were  laid  in  the  bed,  they  were  covered 
with  3  inches  of  clean  soil.  The  sprouts  were  grown  by  John  Hunt, 
a  very  capable  sweet-potato  grower  at  Swedesboro. 

On  May  26  the  sprouts  were  pulled  and  equally  divided  amono^ 
5  sweet-potato  growers,  each  getting  about  4,000  plants.  These  plants 
were  kept  separated!  from  those  grown  by  the  growers,  but  were 
planted  in  the  same  field  in  order  to  get  some  comparison.  Three 
inspections  were  made  during  the  summer.  The  total  number  of 
plants  and  those  diseased  with  stem-rot  were  counted.  Table  1  gives 
the  results. 
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Table  1 

Results  of  Sweet-Potato  Stem  Rot  Disease  Control  Experiments 
in  Gloucester  County 


© 


w 


Selection 


=5 

IS 


£?! 


HOh: 


^ 


2^> 


%2 


c  9  5 


t^-  I 


^  fl  2 


X 


5Ej 


Experiment   Station ..!..!  4144 

Grower   j  1543 

I 

Experiment  Station |  2810 

Grower [  1206 

Experiment  Station .1  2020 

Grower    j  1170 

Experiment  Station [  3413 

Grower    11(M 


Experiment   Station. 
Grower    


3380 
1316 


No  treatment. 


per  cent 

1.88 
2.85 

4.61 
4.47 

3.38 
5.81 

5.27 


4144 
4043 

2819 
2814 

262(5 
2473 

3413 


4.81     I     3145 


1.41 
1.36 


3889 
3947 

1100 


per  cent 

3.19 
6.30 

4.90 
6.20 

5.20 
6.90 

9.70 
14.70 

1.70 
2.30 

26.00 


per  cent 

5.08 

8.70 

11.20 
14.65 

11.60 
14.00 

20.70 
30.20 

3.60 
3.90 

51.00 


These  experiments  were  made  to  determine  if  the  stem-rot  disease 
can  be  reduced.  Sweet  potatoes  actnally  infected  with  the  "stem  rot" 
w^ere  not  bedded  to  compare  with  those  selected.  There  are  sufficient 
data  available  to  showi  that  heavy  infection  of  "stemi  rot^^  occurs  when 
carelessly  selected  sweet-potato  seed  is  taken  from  an  infected  field. 
This  is  the  result  of  one  year's  experimental  work.  The  data  given 
show  favorable  control  results  for  one  season,  and  the  tests  will  l)e 
continued  another  year  along  the  same  line. 

There  are  many  climatic  and  seasonal  differences  in  the  counties 
in  which  sweet  potatoes  are  grown  in  this  state  and  there  is  more 
"stem  rot''  in  some  counties  than  in  others.  Sweet  potatoes  were 
selected  at  digging  time  in  several  of  the  other  counties,  treated  and 
bedded  according  to  the  program  followed  in  Gloucester  County.  This 
will  give  us  further  data  on  "stem  rot"  control. 
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Other  Experiments 

A  very  extensive  experiment  for  the  control  of  "soil  rot'^  has  been 
arranged  in  Gloucester  County  in  cooperation  with  the  extension 
division  and  the  county  board  of  agriculture.  Sulfur,  lime,  acid  phos- 
phate, nitrogen  and  potash  in  varying  strengths  have  been  applied  to 
an  area  on  which  85  per  cent  or  more  of  the  total  roots  were  infected 
with  soil  rot  at  digging  time.  The  plots  are  sufficiently  large,  and 
should  show  average  results.  This  experiment  covers  more  than  3 
acres  and  will  require  a  good  deal  of  time. 

Inspections  at  digging  time  showed  that  50  per  cent  or  more  of  the 
potatoes  harvested  in  New  Jersey  were  affected  with  soil  stain,  also 
known  as  "scurf/^  This  disease  was  very  severe  when  manure  and 
other  organic  matter  were  applied  in  the  row  or  in  the  hilL  Several 
experiments  have  been  arranged  to  find  out  definitely  how  the  disease 
is  disseminated  and  to  study  control  methods. 

Black  rot  has  been  severe  on  some  farms.  Seed  was  selected  at 
digging  time  in  the  infected  fields.  Potatoes  selected  for  seed  were 
soaked  10  minutesi  in  a  bichloride  of  mercury  solution  (1  to  1000) 
and  bedded  in  a  sanitary  hot-bed.  Close  observation  will  be  taken 
of  the  spread  of  the  disease  in  tKe  field. 

Up  to  this  time  investigations  of  stem-rot  control  have  been  confined 
to  Gloucester  County.  This  year  attention  is  being  given  to  the  Fu- 
sarium  wilt  in  most  of  the  southern  counties  at  the  request  of  growers 
from  Atlantic,  Camden  and  Burlington  counties.  Severe  cases  of 
black-rot  infection  have  been  called  to  our  attention.  The  practice  of 
selecting  seed  at  digging  time,  treatment  at  bedding  time  and  grow- 
ing sprouts  undei^  sanitary  conditions,  is  receiving  a  good  deal  of 
attention. 

The  results  on  the  control  of  stem  rot  are  very  largely  due  to  the 
work  of  Dr.  L.  L.  Harter,  of  the  U.  S.  Bureau  of  Plant  Industry, 
and  L.  A.  Cooley,  county  agent  of  Gloucester  County.  The  latter 
has  devoted  a  good  deal  of  attention  to  the  work  along  with  the  writer. 
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STUDIES  ON  EGGPLANT  WILT 

V.  M.  Haenseler 

The  eggplant  growers  of  southern  New  Jersey  have  suffered  serious 
losses  for  many  years  due  to  the  eggplant  wilt  caused  by  a  species  of 
Verticillium.  Very  little  ex])erimental  work  has  been  done  on  the 
eggplant  wilt  and  consequently  little  is  known  alx)ut  this  disease  ex- 
cept the  knowledge  gaineil  by  observations.  There  has  even  been  some 
uncertainty  as  to  the  identity  of  the  causal  organism. 

Some  experimental  studies  were  carried  out  during  the  spring  and 
summer  of  1920  to  determine  (a)  the  species  of  organism  causing 
the  eggplant  wilt  in  Xew  Jer^^ey  and  (b)  the  time  and  manner  of 
infection. 

A  number  of  collections  of  wilted  eggplants  were  made  in  the  fall 
of  1919  and  examined  for  possible  wilt  organisms.  All  the  plants 
showdng  characteristic  wilt  symptoms  revealed  the  presence  of  a  fun- 
gus growth  in  the  vascular  tissue  when  examined  microscopically  in 
cross-sections.  The  fungous  hyphae  were  noted  in  the  secondary  roots, 
primary  roots,  the  main  stem  and  the  secondary  branches  to  within  a 
few  inches  of  the  growing  tip.  No  hyphae  were  found  in  the  pedicel 
of  the  fruit. 

Tissue  cultures  were  made  from  a  number  of  plants,  the  ordinary 
precautions  being  taken  to  prevent  contamination.  Pure  cultures  of 
Verticillmm  alho-atmm  were  obtained  in  almos-t  every  case. 

Inoculation  experiments  with  the  isolated  organism  were  carried 
out  as  follows: 

The  soil  in  two  flats  was  thoroughly  sterilized  with  formaldehyde 
(3  pints  of  formalin  to  50  gallonsi  of  water)  and  allowed  to  dry  for 
10  days.  One  of  thege  flats  was  heavily  inoculated  with  a  spore  and 
mycelium  suspens-ion  of  T^.  albo-atrum  and  the  other  was  left  uninoc- 
ulated.  Both  flats  were  seeded  with  eggplant  seed  of  the  American 
Black  Beauty  variety.  When  the  seedlings  were  5  weeks  old  they 
were  "spotted"  into  a  transplant  bed  as  would  ordinarily  be  done  in 
farm  practice.  This  transplant  bed  had  been  sterilized  mth  formal- 
dehyde and  afteri  drying,  one-half  was  inoculated  heavily  with  F. 
alho-atrum.  The  seedlings  from  the  sterile  seed-bed  were  set  into 
the  transplant  bed,  one-half  into  the  inoculated  portion  and  one-half 
into  the  sterile  portion.  Likewise  the  seedlings  from  the  inoculated 
seed-bed  were  transplanted,  part  into  inoculated  and  pari;  into  the 
sterile  soil. 

When  the  plants  were  about  4  to  5  inches  high  they  were  set  into 
the  field  on  a  plot  of  ground  which  had  not  grown  eggplants  pre- 
viously. One  month  after  transplanting  into  the  field  one-half  of 
the  plants  were  inoculated  with  V,  alho-atrmw  by  puncture  just  below 
the  ground  level. 
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If  we  designate  those  plants  which  were  from  the  inoculated  seed- 
bed by  S,  those  from  the  sterile  seed-bed  by  s,  those  from  the  inocu- 
lated transplant  bed  by  T,  those  from  the  sterile  transplant  bed  by  t, 
those  which  were  puncture-inoculated  in  tlie  field  by  F,  and  those 
which  were  not  puncture-inoculated  in  the  field  by  f,  we  have  the 
following  group  of  treatments  with  10  plants  to  each  group : 

^  8tf.      Sterile  seed-bed,  sterile  transplant  bed,  not  puncture-inoculated. 

8tF.     Sterile  seed-bed,  sterile  transplant  bed,  puncture  inoculated. 

8tf.  Inoculated  seed-bed,  sterile  transplant  bed,  not  puncture-inocu- 
lated. 

8tF.    Inoculated  seed-bed,  sterile  transplant  bed.  puncture-inocuilated. 

sTf.  Sterile  seed-bed,  inoculated  transplant  bed,  not  puncture-inocu- 
lated. 

sTF.    Sterile  seed-bed,  inoculated  transplant  bed,  puncture-inoculated. 

STf.  Inoculated  seed-bed,  inoculated  transplant  bed,  not  puncture- 
inoculated. 

STF.  Inoculated  seed-bed,  inoculated  transplant  bed,  puncture-inocu- 
lated. 

The  plants  were  carefully  observed  during  the  summer  for  symp- 
toms of  wilt.  Typical  wilt  occurred'  only  in  a  very  few  plants  but  the 
effects  of  the  disease  were  shown  in  most  of  the  inoculated  plants  by 
a  slow  growth,  small  fruit  and  a  premature  dying  of  the  oldest  leaves. 
One  of  the  10  check  plants  (stf)  suddenly  developed  a  very  severe 
case  of  typical  wilt  between  September  10  and  15,  but  the  other  9 
plants  remained  in  the  prim^e  of  condition  until  frost. 

The  plants  inoculated  in  the  seed-bed  only  (Stf)  or  in  the  trans- 
plant bed  only  (sTf)  were  not  seriously  affected  but  showed  some 
signs  of  disease  in  a  number  of  plants. 

The  plants  inoculated  both  in  the  seed-bed  and  the  transplant  bed 
(STf)  showed  slightly  more  dwarfmg  and  a  more  rapid  dying  of  the 
old  leaves. 

The  most  severe  effects  were  gotten  in  the  plants  puncture-inocu- 
lated in  the  field  (stF,  StF,  sTF  and  STF).  All  of  these  plants 
showed  severe  dwarfing  due  to  the  inoculation,  and  also  bore  a  poor 
crop  and  lost  the  old  leaves  prematurely.  But  in  spite  of  these  in- 
jurious eftects  there  was  no  typical  wilting,  the  tips  remaining  in  a 
growing  condition  until  frost.  Plants  wounded  by  puncture  but  not 
inoculated  showed  no  ill  effects  whatever. 

Table  1  shows  the  average  height  of  the  10  plants  of  each  group, 
the  measurement  being  the  distance  from  the  ground  level  to  the  end 
of  the  main  branch. 
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Table  1 
He^ht  of  Eggplants  Receiving  Different  Treatments 


Plant  Group 

Height 

Relative  Height 

in. 

stf. 

2.S.7 

100.0 

stF. 

23.7 

82.6 

Stf. 

26.6 

92.7 

; 

StF, 

23.1 

SO. 5 

iTf. 

27.6 

96.2 

.  TF. 

23.7 

82.6 

8Tf. 

26.2 

91.3 

STF. 

23.7 

82.6 

Although  there  are  noticeable  differences  shown  in  this  table,  these 
differences  were  miuch  more  conspicuous  in  the  field,  due  to  the  pre- 
mature dying  of  the  oldest  leaves  on  the  diseased  plants.  There  was 
also  a  difference  in  the  size  of  the  main  stem  in  the  inoculated  and 
the  uninoci^lated  plants.  For  example,  the  average  diameter  of  the 
10  check  plants  (s//),  1  inch  above  the  ground  level  was  19.2  mm. 
The  ten  plants  in  the  adjacent  row,  which  were  puncture-inoculated 
in  the  field  (stF)  had  an  average  diameter  of  14.4  mm.,  a  difference 
of  4.8  mm.  in  favor  of  the  uninoculated  plants. 

^licroscopic  examinations  of  every  plant  in  the  8  lots  were  made 
to  determine  whether  or  not  a  vascular  mycelium  could  be  located. 
The  check  plants  (stf)  showed  only  one  plant  with  a  vascular  fungus, 
and  with  the  exception  of  this  plant  the  wood  was  healthy  and  light- 
colored.  Eighty-eight  per  cent  of  the  inoculated  plants  showed  a 
darkening  of  the  vascular  bundles  and  61  per  cent  of  the  inoculated 
plants  showed  a  vascular  fungus  by  microscopic  examination.  It  was 
noted  that  a  plant  which  showed  a  premature  dying  of  the  old  leaveS;^ 
a  dwarfing  of  the  plant  and  a  darkening  of  the  vascular  tissue  fre- 
quently failed  to  show  the  prcvsence  of  a  mycelium  in  the  vessels.  This 
was  also  noted  in  material  collected  in  the  field.  Whether  the  fungus 
in  these  cases  had  disintegrated  or  whether  it  was  localized  in  some 
part  of  the  plant  was  not  determined.  Frequently  a  badly  diseased 
plant  showed  only  traces  of  the  organism  in  the  vascular  system  and 
ill  such  cases  it  was  difficult  to  account  for  the  wilting  on  the  ground 
that  the  water  supply  had  been  cut  off  by  the  clogging  of  the  tracheary 
tubes,  an  explanation  that  is  generally  given  for  the  vascular  "wilts." 

A  duplicate  of  the  above  test  was  carried  out  in  another  field  where 
eggplants  had  been  grown  a  few  years  before.    All  of  the  plants  in 
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this  test  developed  wilt  symptoms,  no  differences  being  apparent 
between  the  check  and  the  inoculated  plants.  This  was  evidently  due 
to  the  presence  of  the  wilt  organism  in  tlie  field  and  the  infection  &l 
the  plants  after  transplanting. 

One  field  observation  was  made  which  is  worthy  of  mentioning  in 
connection  with  these  studies.  In  1919,  Roscoe  Bateman,  of  Greii- 
loch,  N.  J.,  suffbred  considerable  loss  from  eggplant  wilt.  In  1920 
he  planted  on  "new"  land  where  eggplants  had  not  been  grown  for 
many  years,  if  ever.  The  major  part  of  this  newi  field  was  manured 
with  manure  purchased  from  the  city  market  but  a  narrow  strip 
received  manure  produced  on  the  home  farm.  The  plants  grown  on 
the  area  receiving  city  manure  bore  a  fine  crop  of  fruit  and  showed 
only  a  very  small  percentage  of  wilt,  and  that  late  in  the  season.  The 
plants  grown  on  the  area  receiving  the  home-made  manure,  on  the 
other  hand,  failed  to  make  a  good  growth  and  produced  practically 
no  marketable  fruits.  All  these  plants  were  affected  by  the  wilt  dis- 
ease as  was  shown  by  the  dwarfed  condition,  the  darkening  of  the 
vascular  tissue  and  the  premature' dying  of  the  old  leaves. 

It  seems  evident  that  in  this  case  the  disease  was  carried  in  the 
manure.  Although  such  observational  evidence  is  not  convincing, 
yet  it  should  be  taken  as  a  caution  against  using  manures  which  are 
liable  to  contain  the  wilt  organism. 

A  test  was  made  to  determine  wihether  or  not  seed  taken  from  the 
fruit  of  wilted  plants  carries  the  wilt  organii^m.  Two  ripe  fruits  were 
collected  from  plants  which  by  external  symptoms  and  by  micro- 
scopic and  cultural  tests  proved  to  be  badly  affected  with  VerticUliuni 
wilt.  These  fruits  were  surface-sterilized  and  cut  open  with  a  sterile 
knife.  Five  seeds  from  each  of  the  fruits  were  plucked  out  w^ith 
sterile  forceps  and  placed  into  flasks  containing  nutrient  agar,  one 
seed  being  placed  in  each  flask.  Five  other  seeds  were  taken  from  each 
of  the  fruits  and  cut  into  halves  and  put  into  flasks  of  agar.  These 
twenty  cultures  were  incubated  for  30  days  at  29  °C.  Three  of  the 
flasks  developed  bacterial  contamination  but  no  fungus  developed  in 
any  of  the  cultures.  This  test  would  indicate  that  the  wilt  organism 
does  not  advance  into  the  seed  of  fruits*  borne  on  badly  diseased  vines. 

Attempts  to  infect  tomato  and  pepper  plants  with  the  VertidlKum 
takeni  from  wilted  eggplants  gave  negative  results. 
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Plot  1. 

Check — no  spray. 

Plot  2. 

Commercial   concentrated   lime-sulfur 

water. 

Plot  3. 

Bordeaux  miixture,  3-4-50. 

Plot  4. 

Self-boiled  lime-sulfur,  8-8-50. 

Plot  5. 

Pyrox. 

EXPEKIMENT  STATIOX  REPORT.  473 

iPRAYING  EXPERIMENT  FOR  THE  CONTROL  OF  PEAR 
FRUIT  AND  LEAF  SPOT 

C.  M.  Haenseler 

A  spra3'ing  experiment  was  conducted  in  the  spring  of  1920  in  a 
pear  orchard  owned  by  the  Minch  Bros.,  Bridgeton,  N.  J.,  to  deter- 
mine the  relative  efficiency  of  various  spray  mixtures  in  controlling 
the  pear  fruit  and  leaf  spot  caused  by  Fahrcea  maculata.  The  orchard 
was  blocked  off  into  five  plots  of  about  30  to  40  trees  each,  and  the 
plots  sprayed  as  follows: 


1    gallon    to   40   gallons   of 


Three  pounds  of  dry  arsenate  of  ,lead  per  100  gallons  of  spray 
was  added  to  each  of  the  mixtures  except  the  Pyrox.  Four  spray 
applications  were  made;  on  May  17,  May  27,  June  9  and  July  30, 
respectively. 

During  the  summer  the  unsprayed  plot  developed  considerable 
fruit  and  leaf  spot  and  an  examination  made  on  September  22  showed 
that  many  of  the  unsprayed  trees  had  lost  one-half  or  more  of  their 
leaves  as  a  result  of  the  disease. 

The  commercial  lime-sulfur,  Bordeaux  mixture,  and  Pyrox  all  gave 
a  complete  control  of  the  fruit  and  leaf  spot,  but  these  mixtures 
caused  more  or  less  spray  injury  to  the  pear  fruit.  Although  this 
spray  injur}^  did  not  affect  the  yield  it  was  sufficient  to  mar  the  gen- 
eral appearance  and  consequently  decrease  the  market  value  of  the 
fruit. 

On  the  self-boiled  lime-sulfur  plot  a  small  amount  of  disease  devel- 
oped but  the  attack  was  not  severe  enough  to  cause  any  appreciable  dam- 
age. The  fruit  on  this  plot  did  not  show  any  signs  of  spray  injury 
and  was  much  smoother  and  better  in  general  appearance  than  that 
from  any  of  the  other  plots.  Since  the  self -boiled  lime-sulfur  gave 
a  practical  control  of  the  disease,  and  at  the  same  time  left  the  fruit 
in  such  perfect  market  condition,  it  may  be  concluded  that  the  self- 
boiled  lime-sulfur  gave  slightly  better  results  in  this  experiment  than 
did  the  other  three  spray  mixtures. 

This  experiment  was  planned  to  compare  the  relative  value  of 
various  spray  mixtures  in  controlling  the  pear  fruit  and  leaf  spot  and 
not  to  work  out  a  complete  spray  calendar  for  this  disease.  The 
number  of  applications  necessary  to  insure  a  complete  control  and  the 
best  time  to  apply  these  is  still  a  problem  to  be  solved,  and  will  be 
taken  up  during  the  coming  year. 
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Until  a  complete  spray  schedule  has  been  experimentally  worked 
out  it  will  doubtless  be  best  to  use  a  schedule  similar  to  that  used  so 
successfully  in  the  above  tests.  From  these  tests  we  know  that  good 
results  may  be  expected  from  four  applications  of  self -boiled  lime- 
sulfur,  beginning  about  10  days  after  petal  fall^  giving  the  first  three 
sprays  at  10  to  14-day  intervals  and  the  fourth  spray  about  3  weeks 
after  the  third.  This  treatment  should  give  clean,  smooth  fruit  and 
leave  the  trees  in  a  vigorous  condition  to  produce  strong  healthy 
fruiting  spurs  for  the  following  year's  crop. 
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Plate  1 


Fig.  1.     Black  Rot,  a  Bacterial  Disease  of  Cabbage.     Note  Darkening 
OF  Veins  Due  to  Attack  of  Organism.     Bacterium  campestris. 


Fig.  2.     Bacterial   Soft  Rot  of  Carrot,  Due  to  Bacillus  caro- 
toi'urs  Jones. 
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Plate  2 


Fig.  1.     Leaf  Scorch  of  Maple. 


Fig.  2.     Bud  Rot  of  Roses.    Botrytis  sp. 
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Fig.  1.     The  Streak  Disease  of  Tcmaio. 


Fig.  2.     Leaf  Mold  of  Tomato.     Cladosporium  fulvum. 
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FOLIAGE  INJURIES 

I 

Mel.  T.  Cook 

During  the  spring  and  early  summer  of  1921  we  had  an  excep- 
tionally large  number  of  inquiries  concerning  the  scalding  and  falling 
of  the  foliage  of  trees.  Most  of  these  inquiries  were  concerning  the 
foliage  of  sugar  maple,  Norway  maple  and  beech,  but  some  inquiries 
were  made  in  regard  to  apple  and  cherry. 

In  this  connection  we  must  again  call  attention  to  warm  weather 
in  the  early  spring  followed  by  frosts  which  destroyed  the  greater 
part  of  the  peach  and  cherry  crop  and  very  greatly  reduced  the  apple 
crop.  The  frost  came  when  the  young  foliage  was  very  susceptible  to 
injury  and  the  effects  were  noticeable  on  forest,  shade  and  fruit  trees. 
Furthermore,  many  leaves  that  did  not  show  injury  at  that  time  fell 
in  great  abundance  later  in;  the  season.  This  was  very  frequently 
confused  with  falling  due  to  other  causes.  The  greatest  confusion 
W'RS  in  regard  to  the  cherry  in  which  the  falling  was  partly  due  to 
the  early  frost  and  partly  to  the  leaf  spot  fungus  CyUnd)rosporium 
padH. 

The  leaf-scald  of  the  shade  trees  was  due  primarily  to  the  lack  of 
both  water  and  food.  City  drainage  is  planned  to  get  rid  of  the 
water  as  rapidly  as  possible,  which  makes  it  impossible  for  any  con- 
siderable amount  to  penetrate  the  soil.  Furthermore,  the  soil  surface 
is  reduced  by  the  pavements.  Since  trees  cannot  get  the  mineral 
foods  of  the  soil  without  water,  they  suffer  for  want  of  both  water  and 
food.  The  transpiration  is  increased  by  the  reflected  heat  from  the 
pavements  and  buildings.  The  result  is  the  scalding  or  the  falling 
of  the  foliage^  and  in  some  cases  both. 

This  can  be  controlled  to  some  extent  by  pruning  out  25  per  cent 
or  more  of  the  branches  in  the  fall,  by  giving  good  applications  of 
fertilizers  in  the  sprinsr  and  by  loosening  the  soil  around  the  trees 
so  as  to  permit  the  water  to  enter  the  soil. 
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